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You just take a red-hot billet of steel and | 
pass it 8 or 10 times through a Pittsburgh | 
roll and out comes a rail ready for duty 
on the road. Sounds simple, doesn’t it? 
Perhaps it is, but behind that simplicity 
there are several generations of know-how | 
provided by roll-makers and the men 
who use them. 





Today America’s vast systems of railroads 
operate an ‘“‘assemblv line’’ 399,000 miles 
long—much of which needs replacement 
NOW ... Pittsburgh Rolls will help get 
your dhate of this business at Jess costiper 
ton of steel rolled. 


PITTSBURGH ROLLS 


Division of Blaw-Knox Co. 
PITTSBURGH, PA. 


PITTSBURGH R@LLS 








ELECTRONICS IN OVERALLS 


This infant prodigy has been 
growing up for 28 busy years 


In recent years nearly everyone has 
come to know about electronics, the 
new tool of engineers that performs 
near-miracles with strange-looking 
big brothers of your familiar radio 
receiving tubes. The many impor- 
tant wartime uses of electronic tubes 
have lately given them front page 
prominence. But what many people 
do not know is that today’s electron- 
ics is not a “‘war-baby”’ or a recent 
discovery, but the child of much pio- 
neering and inany years of steady 


Engineering excellence finds its greatest reward 


in the respect and confidence of those it serves 


development. Over a quarter-cen- 
tury ago, even before U. S. entry 
into World War I, and long before 
most people saw their first radio 
tube, Cutler-Hammer engineers put 
electronics “into overalls” and 
showed how tubes could solve many 
of Industry’s machine, production, 
and electrical control problems. As 
early as 1916, Cutler-Hammer engi- 
neers worked out some of the basic 
electronic control circuits and the 
original designs for some of today’s 
most widely used industrial tubes. 
Such pioneering has played its vital 


part through the 28 years in which 
the infant prodigy, industrial elec- 
tronics, has been growing up to its 
present position of even greater 
promise. And this pioneering con- 
tinues...to enhance the value of 
every piece of motor control that 
bears the trademark which has be- 
come synonymous the world over 
with progressive engineering and ut- 
most dependability. CUTLER- 
HAMMER, Inc., 1269 St. Paul Ave- 
nue, Milwaukee 1, Wisconsin. Asso- 
ciate: Canadian Cutler-Hammer, 
Ltd., Toronto. 


CUTLER°-HAMMER 
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UP AT AETNA-STANDARD |} 


Severat new developments for post-war draw- 
benches have been evolving in Aetna-Standard’s 
engineering department. Consider a few of Aetna’s 
more recent improvements — high speed carriage 
-TERNOARD MARES COMPLETE SIZE returns, automatic discharge arms, and improved 


RANGE OF DRAWBENCHES ° . 
5; type loading racks. The full mechanical drawbench 
From Aetna, you can buy a bench for any capacity 


between 1000 and 300,000 pounds, for either with double mandrel rod ends has increased pro- 


tubes or bars, ferrous or non-ferrous, multiple or duction, in some cases as much as 100%. 
single drawing, Ye" to 16” O. D. ; 
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Many developments and innovations in the cold 
drawing industry over the years have been pioneered 
LO by Aetna-Standard. 


se a 


Prompt attention to your drawbench inquiry 


<—£ THE AETNA*STANDARD 
Wf i NcINEERING COMPANY 


XX YOUNGSTOWN, OHIO 


IGNERS AND BUILDERS ASSOCIATED COMPANIES: 
WJ to the Steel, Non-Ferrous HEAD, WRIGHTSON & COMPANY, LIMITED, THORNABY-ON-TEES, ENGLAND 
and Chemical Industries. JOUN INGLIS COMPANY, LIMITED, TORONTO, GNIARIG, CANADA 








TIMKEN 


ROLL NECK BEARINGS 
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HYDROPRESS |: nc. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


5/0 LEXINGTON AVENUE . NEW YORK . Nowe | 
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q') ILSO BELL TYPE FURNACES for § ,7m Mare 
\ JR COILED STRIP ANNEALING \ ssap cous 
CYLINDRICAL AND RECTANGULAR 
TYPES WITH VERTICAL RADIANT TUBES 


The standard Lee Wilson bell type 
furnace with vertical radiant tube heat 
application still offers the most uniform 
temperature distribution, the most uniform 
annealing with lowest production and 


maintenance costs. 


| | The Wilson Annealing 
) | Unit is covered by 
| Patents Nos. 1.952.402. 
_ 9 2.068.477, 2.078.356. 
2.001.612. 2.008.063, and 
J other patents pending. 


ENGINEERED AND CONSTRUCTED BY THE 


, ENGINEERING Co., Inc. 
Ce 


20005 West Lake Road CLEVELAND, OHIO 
Telephone ACademy 4670 





Sold by The WEAN ENGINEERING CO., Inc., Warren, Ohio 





INDUSTRIAL FURNACES *« RADIANT TUBE HEATING « HEAT TREATING PROCESSES 3 
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ha for Lange Mole: 


This No. 60 Type WB Brake is designed for 
large motor applications where high torque is 
required to stop and hold the load. Its con- 
struction includes features such as—(l) a 
welded steel frame, (2) super-oilite, self-lubri- 
cating bearings,(3) case-hardened steel bearing 
pins, (4) moulded brake blocks, 34"' thick, which 
wear down slowly. 


The direct current No. 60 Brake is furnished as 
standard with shunt-wound operating coil and 
protective resistor. For high speed operation 
giving fast release and quick set, an automatic 
relay to allow high releasing 
current and reduced holding 
current is used. This results 
in fast operation, and makes 


the brake good for any duty. 


THE ELECTRIC CONTROLLER & MFG CO. 


2698 E. 79th ST 
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UNITED 31 @) Fro eed all types, JT jes an important ndustrial center at home and 
designs 10! the hot OF | ld processing if sbroad Their universal acceptance over a 
ferrous 0! non-ferrous metal rubber, Sy® period of more than 40 years, y the 1 
thetic resins snd othet materials, 4r© rolling justry § principal users, }§ prool of their 
in constantly increasing ‘ Jume. ! every high quality and superot performance 
pITTSBURGH, PENNSYLVANIA 
Plants at pittsburgh. vandergrift, New Castle, Youngstow®: Canton 
Davy and United Engineerins Company: Ltd., sheffield, England 
n Engineerins Works, Ltd., Montreal, p. Q. Canada 
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NEW COKE PRODUCTION FACILITIES AGGREGATE 12,500,000 TONS ANNUALLY— 
In four years of national emergency, America has built additional new steel 
production facilities nearly the size of England’s prewar steel industry. Blast 
furnace output in America jumped from 56,500,000 tons in 1941 to over 
67,000,000 tons now. That meant an added demand for almost 11,000,000 
more tons of coke. This has largely been met by the building of new Koppers- 
Becker coke ovens since September, 1939, which annually produce approximately 
12,500,000 tons of coke and billions of feet of gas. 


KOPPERS 
and the [ri 








UNEXCELLED WEAR RESISTANCE IN STEEL MILL PARTS — For the 
many parts of rolling mills and other equipment which must 
withstand terrific impacts in the rolling and shaping of steel, 
the steel industry uses a bronze alloy developed by Koppers 
Bartlett-Hayward Division. This D-H-S Bronze possesses 
the highest combination of three very desirable qualities . . . 
Ductility, plus Hardness, plus highest Strength. 
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YEARS OF UNFAILING SERVICE THROUGH FAST’S COUPLINGS — 
Because a single coupling failure can shut down an entire roll- 
ing mill and other departments, dependability is of utmost 
importance. This picture shows the first large heavy-duty 
Fast’s Coupling ever built, and today it is delivering 3000 
HP at 135 RPM—more than 20 years after it was installed. 


KOPPERS COMPANY, INC. 


Koppers Building, Pittsburgh 19, Pa. 


IRON AND STEEL ENGINEER, FEBRUARY, 1945 7 








—_———— elt 





STA Bar mitts 


At the Chicago District's new elec- 
tric steel plant . . . a Mesta 36” 
Roughing [Mill for supplying bil- 
lets to the 32'’ Bar Mill. The Lead- 
er, Intermediate and Finishing 


Stand of this mill are shown below. 


s 


ROLLS AND STEEL MILL EQUIPMENT 
The Army-Mevy “F” Fog HEAVY DUTY MACHINE TOOLS BUY EXTRA 
fies over the heste Pant FORGINGS WAR BONDS 
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YOU'LL GET PRODUCTION 


S: VEEL 


ROCESS 


GEARS - PINIONS - ROLLS - WHEELS 
AND HARDENED PRODUCTS 








p lus Production will be most important in the post- 


_war competitive era. Better find out Now what (702 S7£éL” 
Hardened Products can do for you. Write for Bulletins. 





THE TOOL STEEL GEAR & PINION COMPAN|) 
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he babbitted steel shell bearings in a typical 

34-inch blooming mill had an average life of 

two weeks. They rolled only about 10 000 tons 
before they were through. 


They were replaced by the new bronze bearings 
N-B-M recently perfected for plate and blooming 
mill rolls. 

The N-B-M Bronze Bearings lasted 18 times as long 
—nine months—and rolled 189,000 tons. Seventy 


years of experience in pacing the progress of the steel 


industry assure peak performance when you specify 


N-B-M 
BRONZE A N D 
COPPER CASTINGS 


Blast Furnace Copper Castings * Roll Neck Bearings * Slippers 
Housing Nuts * Machinery Castings * Acid Resisting Castings 
Phosphorized Copper * Babbitt Metals 














NATIONAL BEARING 
METALS CORPORATION 


ST. LOUIS*NEW YORK 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. * MEADVILLE, PA, + JERSEY CITY, N. J. * PORTSMOUTH, VA, + ST. PAUL, MINN. + CHICAGO, ILL, 
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Testing a PENNSYLVANIA, 3 Winding, 138 


Kv Power Transformer with an applied 
impulse test voltage of 750 Kv 


- 


Cathode-Ray Oscillograph with 60 Kv rectifier 


“Y @ TRANSFORMER 


COMPANY 7% has the engineering abil- 
ity, research facilities and special 
plant equipment for building and 
testing all sizes and types of high 
voltage power transformers. 

The impulse generator shown in 
the illustration is used for making 
impulse tests up to two million volts. 
It is equipped with a 150 Kv charg- 
ing unit and a Cathode-Ray Oscillo- 


~Leanaplana estan ss 
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graph. This impulse testing equip- 
ment is used for both research and 
commercial tests. 

Every Pennsylvania Transformer 
is designed to successfully meet im- 
pulse tests as well as other exacting 
requirements. This is but one of many 
reasons why Pennsylvania Trans- 
formers are known throughout the 
industry for their reliability, longer 
life and lower maintenance. 


ee 





A typical product of 


Erie Forge Company is this crankshaft for a Diesel engine. Its annealing and other heat-treat 
temperatures were Micromax-controlled as described below. 


TEMPERATURE “CROWDS” AN A-C POINT 
WITH HELP OF MICROMAX PYROMETERS 


Many of the huge forgings pro- 
duced by Erie Forge Company require 
stress-relief anneal (or draw) at 
temperatures just below the AC; 
point of the steel. But — they must 
not enter the critical area; because 
any heating at or above the AC; 
point would involve additional ex- 
pense for reheat treatment. Erie Forge 
Company, heat-treating in furnaces 
up to 70 feet long, holds temperatures 


at only 10 degrees below the ACi 
point. 


This slight margin, minus a safety 
factor, means that the pyrometers 
used to control the temperature must 
remain accurate to within plus or 
minus two degrees. And experienced 
men agree that an accuracy of two 
degrees in 1300, maintained by rou- 
tine operators, for two weeks at a 
time, requires not only careful pyrom- 
eter installation and maintenance, 
but pyrometers of utmost inherent 
stability and dependability. 

To carry this responsibility, Erie 
Forge has about 150 Micromax Py- 
rometers like the one shown above. 
Each is connected to twelve thermo- 
couples; and each couple must be 
within a hair of absolute accuracy 
before it can be installed. When in- 
stalled, thermocouples are placed in 
holes drilled to center of blocks, com- 


Jri Ad N-33A-626(4) 


A Slogan For Every American 
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parable in size to forgings being 
treated; the Micromax thus reports 
actual work temperature. 


To be sure that these reports are 
accurate, an instrument mechanic 
visits each Micromax during each 
shift, and checks each couple with an 
L&N Portable Potentiometer. As 
soon as a couple begins to lose accu- 
racy — in goes a new one. 

An occasional check of the Micro- 
max itself always finds the instru- 


ment absolutely “on the ball,” so that 
if the couple is right, the record is 
accurate. In the final analysis, it’s 
the dependability of Micromax per- 
formance which explains why Erie 
Forge and thousands of other firms 
are using these Recorders and Con- 
trollers on important temperature 
problems. 


You may have such a problem; if 
so, an L&N engineer will either call, 
or send a catalog, as you prefer. 


Furnace operator consults Micromax Recorder in regulating annealing temperature of a furnace in Erie Forge 
ompany plant. 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., 


PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS - 


AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 
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‘ : That Tough Steel 
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STANDS UP UNDER SHOCK/ 


Those spectacular paratroopers’ lack of fatigue ......... 


boots are built to soak up a lot Where the going is tough specify 


of shock when he hits the 
“UNIVAN”—that tough steel. 


ground at 18 MPH... Likewise, 
“UNIVAN” castings, with their 
fine-grained Nickel-Vanadium 
steel structure, stand up under advantage in whipping the 


continuous shock with notable “trouble jobs” of industry. 


Union’s long experience with 


alloy steels can be used to your 

y y 
__=——i/, 
ARM” cen, 

\ x KK 


UNION STEEL CASTINGS ::::::: 


} MAKERS OF Driving Whee! Centers, Locomotive Frames, Pump Casings, Vault Doors and Frames, Annealing Boxes, Spindles 








'Coupling Boxes, Open Hearth Charging Boxes Gear Blanks and other Castings for Steel Mills and General Industry. 
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Alliance 20 ton crane designed and built by The Alliance Machine Co. 


New Alliance Floor Type Ingot Charging 


Machine - - - one of 


@ This Ingot Charging Machine shows that The 
Alliance Machine Company is still living up to 
its slogan—“The World’s Largest Builders of the 
World’s Largest Cranes.” We have built into this 
machine features that have been developed and 
tested in the course of our 42 years of engineering 
and shop experience, and it is little wonder that 
when steel mill engineers are confronted with un- 
usual problems, involving the handling of the small- 
est ingot to the 300 ton ladle of molten steel, that 
Alliance is consulted. 


This machine is designed to grip, lift and swing 
a 20 ton ingot at a radius of 28 feet. The rigid cast 
steel upper revolving frame turns on conical rollers 


the world’s largest 


supported on a one piece cast steel lower frame so 
designed that the conical rollers operate in a bath 
of oil. 


Great stability had to be provided in this 
Charger to successfully handle the heavy cantilever 
loads. This accounts for the ponderous sizes and 
400,000 pounds of weight. Both the trolley and 
bridge are equipped with 8 rolled steel track wheels 
housed in cast steel compensating trucks. This con- 
struction provides smooth operation and reduces the 
wheel loading to a minimum. 


An oil hydraulic system supplies the power for 
the hoisting and gripping cylinders. Contact rails 
located in a trench, under the bridge, supplies the 
necessary operating electric current. 


THE ALLIANCE MACHINE CO., ALLIANCE, OHIO- Pittsburgh Office: 1622 Oliver Building 























New, improved performance 
at moderate cost.... 


Here are two new units developed by Buffalo engineers 








: to meet the need for single stage high pressure centrifugal 
blowers and compressors, simple in design, rugged, practi- 

NEW BULLETIN cal — and moderate in cost. 
ee” et 2 pen Their design was made possible by research in the Buf- 
: construction ‘details falo Vacuum Test Pit, where rotor designs were tested at tip 
1 trifugal compressors speeds as high as 50,000 to 75,000 feet per minute. All-welded 


and blowers. Write for 


your copy. heavy steel plate and aluminum alloy rotors are used. 


/ These units are tailor-made to fit the requirements of the 
1 individual job — so that peak efficiency can be guaranteed. 
; Buffalo Pressure Blowers can cut your air costs on many jobs. 


BUFFALO FORGE COMPANY 


173 MORTIMER STREET BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Pressure Blowers 
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Chlorinating tubes 


mm | 


Scrubbing tower 


Vallez filter 

























ey... it Can't Hurt Spin Bath! 
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@ THAT'S just one tough problem in one industry ... textiles... buttoned up! 
For acid spin bath solutions must stay pure—or else the delicate synthetic 
threads may be ruined. “Karbate” spin bath tanks and heaters* safeguard 
this purity! 
The non-contaminating property of ‘National’ carbon, graphite and 
“Karbate” materials solves problems like this in many industries... 
Non-contamination is assured, for example, using “National” carbon 





















Corrosion Raschig rings. It is of great importance to the success of chlorinating tubes 
Recistont for aluminum. “Karbate” scrubbing tower operations depend upon this 
No» 


quality. The same is true of carbon and graphite ingot molds, plugs and 
stools, or porous carbon filters. 
But it is the unusual combination of physical, chemical and electrical 
properties that really gives “National” carbon, graphite, and “Karbate” 
materials their advantages over other materials. Inquiries are invited from You 
the metals, chemical, mechanical, textile, electronic and other industries. maxi 


Contamination 


High or Low 
Heat Transfer 
| 


Resistant ta 
Thermal Shotk 


Easy to 
Fabricate 


*Carbon or graphite made impervious to fluids under pressure. ness 


U. § 
q KEEP YOUR EYE ON THE INFANTRY... THE DOUGHBOY DOES IT! Don 
Electrical mae ic TES, es : 

Conductivity 4 i eee * : : ow 
» NATIONAL CARBON COMPANY, INC. Pe 
No Deformation wy Unit of Union Carbide and Carbon Corporation — nual 

at High Temperature UCC] : ~% and 

. General Offices: 30 East 42nd Street, New York 17, N.Y. ales 

Not Wet by PS Didieien Sali fi Atl Chi } 
BAR OF WHAT? Molten Metal f na - ; : ‘ prod 


~ . nece. 
Carbon. Graphite, or 


“Karbate” materials, of course! 


is : : : ture 
The words “National” and "'Karbate”’ are registered trade-marks of National Carbon Company, Inc. 
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Something to do about tomorrow —TOD AY 


Your responsibility doesn’t siop with 
maximum war production. As a busi- 
ness man, you are a vital unit in the 
U. S. plan for economic reconversion. 
Don’t wait for the ‘“‘V’’ day whistles 
to wake you up. 

Post-war America must market an- 
nually 140 billion dollars worth of goods 
and services—over 50% more than in 
any pre-war year. But our enlarged 
production facilities that make this 
necessary also make it possible to cap- 


ture quickly product hungry markets of 


the world—as well as tap our own 
accumulated needs and savings. 

Here are the makings of those 
55,000,000 peacetime jobs. Here is the 
guarantee against run-away deflation. 
1) Make 


a reasonable estimate of your needs 


YCU MUST BE READY 


to begin post-war business. (2) Place 
orders now for this material, to be 
delivered as soon as W.P.B. permits. 
3) Advise your customers to do the 
same. (4) Keep up-to-date on govern- 


mental rulings. 


With all manufacturers doing this, 
the transition period will be shortened 
and depression trends stopped 
Because this plan permits suppliers to 
anticipate your needs and begin pro- 
duction on them at an earlier date. It 
gives you a back-log of orders to start 
you off and assures your quick return 
to civilian business. 

If you desire reprints of this adver- 
tisement without the Heppenstall name, 
mail your request to Heppenstall Co., 


Pittsburgh 1, Pennsylvania. 


HEPPEN STAL L y the most dependable name in forgings 














TYPE H BRAKE 


For inside cranes where only 
normal service stops are re- 
quired. 























. BUL3S Ges) 
.--make an easy job of controlling overhead cranes 


When cranes are equipped with Wagner Hydraulic Braking Splebe, 
heavy loads can be quickly and accurately stopped with the same jy 
ease as stopping your automobile—just a slight pressure on a foot 
pedal and the heaviest loads are quickly and accurately spotted 


They are used extensively, not only on overhead cranes, but also 
on bending rolls, scrap-balers, large wheel-balancers, and similar 
applications. They are easy to install and come to you in complete 
kits including everything necessary to make quick installation. 
For complete information write for Bulletin IU-20. 


@eaanee ee ee 


manufactures a complete line of Industrial Brakes, 
Motors, Transformers, and other 
products for industry. 


‘ 
} 
| 
| Wagner hydraulic 
} braking systems sim- 
| plify the handling of 
' heavy crane loads. 
The illustration at 
! right shows one of 
1 the twelve women 
1 operators handling 
J cranes in a large mid- 
J west industrial plant. 
1 


Wagner motors are available in 
sizes and types for all 
industrial applications, 





Wagner air-cooled transformers 
can be had for either indoor or outdoor in- 
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TYPE HM BRAKE to t 


For cranes that require park- 
ing brakes. 
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stallation. Wagner products also include rae . CG . 
distribution and power transformers as well Wagne id ze tric iy elesuclaceysl 


as unit substations. 


6483 Plymouth Avenue, St. Louis 14, Mo., U.S.A 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Complete automatic control of time, tem- 
perature, and furnace atmosphere, eliminates 
time-consuming checking of Salem Circular 
Pits. You can use your man power to expedite 
ingots to the rolling mill. 


A Salem Circular discards all quesswork 
in preparing ingots. You merely set the con- 
trol and the complete heating and soaking 
cycle is carried out. As a result, you can reg- 
ulate your heating time in direct proportion 
to transit and rolling time. 


Automatic control, uniform distribution of 
heat, and the many other features add up to 
one big point— substantial savings of costs 
in every ton. 


Salem builds the Circular 
Pit in diameters between 
8’ and 20’ utilizing any con- 
ventional fuel. This illus- 
tration shows 16’ Salem 
Circular Pits, an installa- 
tion which replaced square 
pits to advantage. 


Send Salem Your Soaking Pit Inqui: 





SALEM ENGINEERING CO. - SALEM, OHIO 


Wherever you require the maximum in perform- 
ance on a minimum of ground area, the FLUOR 
Counter-Flow Induced Draft Cooling Tower is 
the answer. Not only does it provide more cooling 
per square foot of base area...it makes possible 
a substantial reduction in the amount of concrete, 
reinforcing steel, other materials and labor since 
the basin required is also smaller. 


The Fluor CFN Cooling Tower more nearly 
approaches the optimum efficiency of true coun- 
ter-flow heat transfer. Due to new design water 
break-up is improved and air distribution better 





20 


FLUOR 








controlled. These result in longer and more thor- 
ough contact which gives each cell more cooling 
capacity than the old style conventional tower. 
Greater heat transfer per unit of ground space 
also reduces the number of fans and mechanical 
equipment required. 

All designs for FLUOR Aerator Cooling Towers and 


FLUOR Counter-Flow Induced Draft Cooling Towers are 
fully protected by U. S. Patents and Patents Pending. 


THE FLUOR CORPORATION, LTD. 
2500 S. Atlantic Blvd., LOS ANGELES 22 «+ NEW YORK 
PITTSBURGH + KANSAS CITY « HOUSTON * TULSA 
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Tonnage Goes Up—Power Costs Go Down 


Laminated 


A-B-K Roll Neck Bearing 
with separate collar. 


A-B-K Patented Reintorced 
Edge Slipper Bearing made 
in required sizes to blue- 
prints. 


Phantom view of A-B-K 
Patented Reinforced Edge 
Slipper Bearing. 
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A-B-K Laminated Plastic Bearings have won the “OK” 
of many mill operators in today’s record production. 


More tons of steel per set of A-B-K Roll Neck Bear- 
ings—often 20 times as much as with metal bearings. 


Savings up to 40% in power consumption are com- 
mon in blooming, merchant and other steel mills using 
A-B-K Laminated Plastic Bearings. 


A-B-K Roll Neck and Slipper Bearings were devel- 
oped by A-B-K engineers to meet the specific problems 
of steel mill operators. 


For information on your problem, phone, wire or 
write American Brakeblok Division, Detroit 9, Michigan. 


AMERICAN 


DIVISION OF 














How many EXTRA FEATURES 
does pickling equipment need? 


have to hunt for a metal that was strong 
and tough. Or for one that could be read- 
ily fabricated. 


They knew Monel’s high tensile 
strength (80-95,000 psi for hot-rolled 
A top-flight job, these crates... bar); they knew the inherent toughness 
which enables Monel to withstand stress 
and strain caused by load and impact. 





Right now, all four are serving in the 
galvanizing department of a large mid- 
western steel mill. 


Welded from Monel hot-rolled flat bar, 
each crate is 124” long and slightly under 
40” wide. The sides are of ”s” x 6” stock; 
cross members are of 42” x 3” bar. Corner 
supports are %” x2” x21”. 


They were aware that Monel provides 
superior resistance to the corrosive at- 
tack of pickling solutions other than nitric 
acid. And—almost equally important — 
they knew that the use of standard mill 
forms of Monel would result in savings 
to their customer, not only on initial 

Chicago’s John Mohr & Sons, promi- cost, but later as changes, improvements 
nent fabricators for steel plants, didn’t or repairs were called for. 


Those charged with responsibility for maintaining pickling room efficiency 
are invited to write for further information about the advantages and 
suitability of Monel in specific pickling applications. 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK 5, N. Y. 


wicker 4 Alloys 


MONEL + “K” MONEL « “S” MONEL + “R” MONEL + “KR” MONEL * INCONEL + “Z” NICKEL - NICKEL 
Sheet..Strip..Rod.. Tubing ..Wire..Castings..Welding Rods (Gas and Electric) 
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In line with their policy of greater service to 
the rolling industry, UNITED ENGINEERING 
AND FOUNDRY COMPANY of Pittsburgh, 
Pennsylvania, have acquired the ADAMSON 
MACHINE COMPANY, located at 730 Carroll 
Street, Akron, Ohio. 

Long and internationally known as one of the 
largest designers and builders of basic ma- 
chinery for the Rubber, Plastics and Plywood 
Industries, this old established manufacturer 
will be known hereafter as ADAMSON 





UNITED COMPANY, a corporation chartered 
under the laws of the State of Ohio. 

The new company, a wholly-owned subsid- 
iary, will not only continue to engineer and 
build machinery for the manufacture of Rubber, 
Plastics and Plywood, but because of the ad- 
ditional facilities available, will have greater 
capacity for servicing existing equipment and 
a more comprehensive engineering service to 
offer the industry in the development of new 
processes and machinery. 












Calenders Washers 
Mills Driers 
Mixers 


Refiners Large Molds 


Pot Heaters 

Ram Type Vulcanizers 
Tubing Machines Autoclaves 

Hydraulic Presses 


Products Manufactured by Adamson United Company 


Multi-Platen Presses 
Automatic Curing Presses 
Belt Curing Presses 
Auxiliary Equipment 








UNITED ENGINEERING AND FOUNDRY COMPANY 


Pittsburgh, Pennsylvania 





Plants at Pittsburgh, Vandergrift, New Castle, Youngstown, Canton 


Davy and United Engineering Company, Ltd., Sheffield, England 
Dominion Engineering Works, Ltd., Montreal, P. Q. Canada 
Adamson United Company, Akron, Ohio 


*The World's Largest Designers and Makers of Rolls and Rolling Mill Equipment 








cives You MORE 


CLEAN BILLETS THROUGH 
STEADY PRODUCTION 


The Billeteer is dependable——it stays put. It has 
no ambitions, appetites, or temperament. It cannot 
be attracted to more desirable jobs. It’s a machine! 


The Billeteer is a billet cleaning department in 
itself. It will do the work of ten to fifteen men each 
8 hour turn, thus giving the equivalent of approxi- 
mately 40 men, single turn. This speeds output and 
cuts chipping costs. Further, the Billeteer makes 
possible the use of billets from bad heats by 
speedily cleaning up deep flaws; removal of these 
by manual chipping would be prohibitively ex- 
pensive. 


The Billeteer makes billet-cleaning a semi- 
skilled job and allows the operator a degree of pride 
in his work. This one factor of human nature con- 
tributes tremendously to employee loyalty and steady 
production, 

The Billeteer is a preferred production investment 
which we feel you should investigate thoroughly. On 
your request we will send an illustrated brochure, and 
refer you to executives whose plants use Billeteers. 


ADDRESS CORRESPONDENCE TO THE 


STEEL EQUIPMENT DIVISION 


IN DL 


THE BILLETEER 





ECHANIZE YOUR BILLET CONDITIONING NOW! 





WE DID SOMETHING 
ABOUT THE WEATHER... 


In fact, the Isley principle of controlled draft entirely does away 
with weather as a factor in industrial furnace operation. Two 
balanced fans “‘push-pull’”’ a constant, even flow of air through- 
out the entire furnace system, regardless of snow, rain, tem- 
perature or other external conditions that strongly affect 
natural draft furnaces. 


In addition, Isley devign stcninates the Liao oe ta ks : 





MORGAN CONSTRUCTION COMPANY, Wievlacdie Muenahndlilll 


ENGLISH REPRESENTATIVE: INTERNATIONAL CONSTRUCTION CO., 56 KINGSWAY, LONDON, W.C.2, ENGLAND 
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GEARMOTORS KEEP MACHINES RUNNING 


Gearmotors give trouble-free, uninterrupted 
performance that keeps machines running for 
more productive hours. 

A machine powered ‘with a gearmotor is a com- 
plete, operating unit. This eliminates recurring 
problems of repair, replacements and tension 
adjustments ... as well as frequent realignment 
of separate units. With a gearmotor, maintenance 
is a minor factor. A periodic change of oil in the 
gear case is about all that is necessary. 


A gearmotor combines motor and speed 


with Less “Time Out” for Maintenance and Repairs 


¥ 





reducer in a single unit . . . which assures 
high efficiency and smooth-running operation. 
It delivers the horsepower required, at the 
speed needed—with nothing else to buy for 
many years. 

Ask your Westinghouse representative about 
this and the many other basic advantages of 
gearmotors. All of these are discussed in detail 
in a new handbook, “Gearmotor Applications”. 
Ask for B-3218. Westinghouse Electric & Mfg. 


Company, P. O. Box 868, Pittsburgh 30, Pa. 
J-07225 


REASON NO. 1—GEARMOTORS SAVE SPACE 


REASON NO. 2—GEARMOTORS SIMPLIFY SELECTION, ORDERING, DELIVERY 
REASON NO. 3—GEARMOTORS SAVE INSTALLATION TIME AND EXPENSE 
REASON NO. 4—GEARMOTORS REDUCE LOSSES IN POWER TRANSMISSION 


One of a series sponsored by Westinghouse 
to promote the use of gearmotors 





© Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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it pays to install 
WESTINGHOUSE 
Gearmotors 


1. FEWER PARTS TO WEAR. The simple, efficient design 


employs a minimum of moving parts. 


2. BPT ““TOUGH-HARD” GEARS AND PINIONS. This 
exclusive Westinghouse heat-treating method “tough- 
hardens” teeth for maximum resistance to shock and 


impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open... 
totally-enclosed ... splashproof . . . explosion-proof—to 


meet changes in operating conditions quickly and easily. 


4. INTERCHANGEABILITY OF PARTS between unit types 
reduces your parts’ replacement stock by 40%. 


5. HIGH EFFICIENCY of gearing parts assures full motor 
horsepower at output shaft ... only 2% power loss per 
gear set. 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance to 


twice-a-year change of oil. 


7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to make gear ratio changes. 


8. IMPROVED FOUNDATION STABILITY. Feet are under 
the gear case ... placing support next to the gearmotor 
load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design ... manufacture... 
and service. Westinghouse builds both motor and the gears. 


10. MEET A.G.M.A. STANDARDS. The new Westing- 
house Gearmotors are specifically designed and built to 
meet A.G.M.A. standards ... easy to order and match 
to the job. 
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Most crane builders have come to realize the 
many advantages of all-welded cranes and have 
built a few experimental ones in recent years. 
But only Cleveland Crane — and this was in 
1926 — has completely discarded former old- 
fashioned meth and gone exclusively to the 
all-welded construction. 

Experiment and guesswork have long since 
om eliminated in the welding of Cleveland 

ranes. 


THE CLEVELAND CRANE & ENGINEERING CO. 
1131 BAST 283 av St. WACKLIFFE .OHI10 


LEVELAND OCRANES 


Mopern Aui-Wewpeo Steer Mite Cranes 





ORKERS‘in"some plants and mines’ had a brief 
taste of depression experience when they 
gazed at “No work tomorrow” signs posted late last 
month. No depression, however, but merely the result 
of a three-day embargo on the movement of freight 
other than “essential war material’’ ordered by one 
bureau of government which was meanwhile striving 
to put all men into universal service so as to obtain 
manpower to bolster war production. Subsequent 
modification of this poorly conceived move came too 
late to prevent the boomerang results — coal mines 
shut down because of no empty cars for loading, 
electric furnaces and open hearths down for lack of 
limestone, etc., finishing mills down for lack of ship- 
ping facilities. 
a 


T’S costing us a lot of lives and money to convert 
the Jap war machine back into the junk they 
bought from us. 
s 


seems to be some danger of the pendulum 
swinging from over-optimism to excessive pessi- 


mism. The current unpopularity of discussions of post- 
war plans cannot, however, be allowed to stop all such 
planning or any hope of a reasonably smooth transi- 
tion to peacetime production will vanish. 


+. 


LTHOUGH guesses about the date of victory, 
particularly by military or government per- 
sonnel are now considered definitely bad taste, arm- 
chair experts estimate that the reduction in the annual 
budget from 88 to 70 billion dollars indicates a 
thinking toward VE day in summer or early fall. 


ee 


“Ladies will please not bring in their fat cans 


© of our agents reports a sign in a butcher shop: 
on Saturdays.” 


a 
AL reports show total steel production for 1944 
as 89,552,961 tons, made up of 80,354,771 tons 
from open hearths, 4,158,040 tons from electric fur- 
naces, and 5,040,150 tons of bessemer steel. This 
represents a gain of more than 700,000 tons over 
~ 1943 production. 
y 


salaried worker — truly the forgotten man for 
too many years — is finally going to get a raise 
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if the War Labor’Board grants National Steel's request 
for a 5 per cent increase retroactive through 1944. 


i 


T'S difficult to determine which is harder on one’s 
constitution, smoking cigarettes or trying to get 
them. 
* 


HILE most of us would gladly trade one dollar 

for several thousand a week, we are in hearty 

accord with Cecil B. DeMille in his fight to overthrow 
the principle that an organization can deprive an 
American citizen of his livelihood because of political 
disagreement — and that is the basic premise of his 
being barred from radio work for refusing to help 
finance a fight against his own political convictions. 


a 


PPROXIMATELY 100,000,000 antifriction bear- 
ings of all types and sizes were manufactured in 
1944 for the aircraft industry alone. Each Flying 
Fortress contains 3141 bearings of all types, while the 
Lightning has 2138 and an ordinary training plane, 
401 bearings. 
i” 


F you've been eating in restaurants or dining cars 

lately, you've probably guessed it already, but 

the Boston manpower commission has declared dish- 
washers essential and chefs unessential. 


- 


T is estimated that iron ore stocks at the steel plants 
will be down to 7,000,000 tons by spring, less 
than half of the usual figure. This decrease in stocks 
is to some extent premeditated, as production and 
shipment of Lake ores in 1944 were purposely re- 
duced so that excessive stocks would not be carried 
over. The 1944 ore movement on the Great Lakes 
closed November 28, the earliest closing date since 
1919. The recently completed coast guard icebreaker 
Mackinaw (5090 tons, $10,000,000), however, is 
said to be capable of opening Great Lakes navigation 
three weeks ahead of Mother Nature’s action. 


- 


ORE serious is the coal situation, with stocks in 

the industry down as low as a 15-day supply or 

less in the majority of plants. Severe winter weather 

and a shortage of manpower have contributed to this 

and the freight embargo topped it off. WPB’s Iron 

and Steel Industry Advisory Committee has expressed 

concern, particularly in view of the fact that union 

contract arrangements between coal operators and 

miners, which expire March 31, may possibly bring 
further interruption in coal production. 


a 


LL of the steel companies have extensive plans 

for modernization and improvement of old 

equipment when conditions permit, but Carnegie- 

Illinois Steel Corporation is the first to break the ice 

with an announcement of their proposed expenditure 
of $50,000,000 at Gary works. 


a 


SN’T it remarkable that people who agree with us 
are always such sensible persons? 
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This Charlie Hopey is quite a Guy! 


Charlie, now 58 years young, has been with Lewis for 21 years and 


still takes pride in his job as a hand finisher on rolls. Charlie’s 
3k >. ¢ he * * * record at the plant is a fine one—Take a look at his Service Flag too! 
Six sons in the armed forces! ...a 17-year-old with a Naval Hospital 


unit in the East... a 20-year-old in the South Pacific...a 22-year- 
old with the Navy in European waters ...a 23-year-old and a 24- 
year-old in the European invasion operations...a 26-year-old 


aaM t € *« 
; ww in Hawaii. 
\ _— 


Next time you install a new Lewis Roll take a look at that fine finish 
—it might be the work of Charlie Hopey! 

LEWIS FOUNDRY & MACHINE DIVISION 

of BLAW-KNOX Company, Pittsburgh, Pa. 


ROLLING MILL MACHINERY 





Pressure, Heat and Water- 


NeW GREASE L1GkS THEM Az / 


ERE on table roll bearings—and on 

work and back up roll bearings— 

the three major enemies of lubrication 

are crushing pressures, excessive 

temperatures and the washing action 
of water. 


Socony-Vacuum’s new patented 
grease for steel mill service—Gargoyle 
Grease Sovarex L—sticks on the job 
despite all of these destructive forces— 


CALL IN SOCONY-VACUUM 
FOR “CORRECT LUBRICATION” 


IRON AND STEEL ENGINEER, FEBRUARY, 1945 


prolongs the life of vital bearings— 
keeps maintenance and lubrication 
costs down to a minimum. 


Operators now using this new grease 
report that it stands up under heavier 
pressures than any other grease and 
resists softening under temperatures as 
high as 450° F.“‘Downtime” for bearing 
repairs and replacements has been ma- 
terially reduced, production increased. 


Gargoyle Grease Sovarex L, is an ex- 
clusive Socony-Vacuum product, de- 
veloped especially for steel mills. Get 
performance facts and figures from 
your Socony-Vacuum representative. 
SOCONY-VACUUM OIL CoO., INC. 
Standard Oil of N. Y. Div. White 
Star Div. - Lubrite Div. - Chicago Div 
White Eagle Div. Wadhams Div. 
Magnolia Petroleum Company - General 
Petroleum Corporation of California. 
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SHEARING, SIDE TRIMMING 
AND SLITTING EQUIPMENT 
for STRIP STEEL 
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.. . » In Capacities 
To Meet Your Requirements 


OORE Rapid Lectromelt 

Furnaces are available in a 

wide range of capacities, designed 

to meet every requirement in elec- 

tric melting of quality steels and 
irons. 

Varying in size from installations 


The usual heat of this size 
“X” laboratory Lectromelt 
furnace is 20-30 pounds. 


which can pour 100 tons of electric 
furnace steel per heat to laboratory 
models pouring 25 pound heats, 
Lectromelt furnaces will increase pro- 
duction and lower operating costs. 
They are available in both door and 
top-charge types. 


CONSULT LECTROMELT FOR COMPLETE DETAILS WITHOUT OBLIGATION. 
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STRUCTURAL Koll Descguing 


by ROSS E. 





A STRUCTURAL mills are generally designated as 
those which roll structural shapes as their principal 
-product, although on many mills of this kind, other 
commodities may be produced, such as sheet piling, 
rails, tie plates, angle splice bars, rounds, squares, flats 
and various small sections. While shapes of the smaller 
sizes are also regularly produced on a large number of 
merchant bar mills, this paper will be confined to dis- 
cussion of structural mills and structural shapes with 
a few interesting exceptions. 

The first rolling mills in operation were designed for 
flat bars or sheets. Cort later invented the grooved roll 
mill, on which flat material as well as rounds and 
squares were produced. Structural shapes were not 
introduced until 1819, when the rolling of angle iron 
was developed at the Union Rolling Mill in Pitts- 
burgh, Pennsylvania. 

In 1849 the first I-beams were rolled in France on a 
mill which produced 5% in. beams. The first of such 
product rolled in this country was reported to have 
been produced at Trenton, New Jersey, in 1854. These 
beams were 7 in. deep. Curiously enough, the mill used 
for the beams was a three-roll vertical mill. The first 
Z-bars produced were rolled in Germany in 1863. In 
1867 Kloman built a 20 in. structural mill which pro- 








Presented before A. |. S. E. ANNUAL CONVENTION, Pittsburgh, Pa. Sept. 25-27, 1944 
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.... describing structural mill layouts, 
pointing out the progress in the rolling of 
structural materials, and outlining some of 


the roll designs used in structural mills... . 


BEYNON 


SUPERINTENDENT OF ROLL SHOP 
CARNEGIE-ILLINOIS STEEL CORPORATION 
SOUTH CHICAGO. ILLINOIS 


duced the first beams made at Pittsburgh, Pennsyl- 
vania. Nearly a decade later, in 1876, Joseph DeBuigne 
rolled the first H-beams, 3.15 in. x 3.15 in. in a con- 
tinental mill by what was probably the first use of the 
diagonal method of rolling. 

The structural shape business as we know it today 
was developed from these initial rollings. The first mills 
used to produce shapes had rather small diameter rolls, 
inadequate for rolling the larger sections, although 12 in. 
and 15 in. beams were rolled in 1884 on a comparatively 
small mill at Pittsburgh. Other mills, of special design 
for structural materials, were later built in various 
parts of the country, some of which are herein described. 


STRUCTURAL MILLS 


A structural mill having three or four stands in line, 
with traveling tilting tables (Drawing 1) for rolling 
large sections, operates with slow rolling speed. The 
heavy drafts used on structural shapes in the first passes 
are possible only with relatively slow speeds, and with 
more than one bar in the mill at a time, the roughing 
speed necessarily governs the finishing speed. Even 
with variable speed motors the tonnage will be restricted 
by the number of passes required to roll the section, 
and by the rather slow average speed of operation. 

Stationary tilting table arrangements have been 
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Drawing 2 — Early 
23-28 in. structural 
mill with separate 
drive for roughing 
stand. 
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Drawing 1 — Layout 
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Drawing 3 — Layout 
on of structural mill 

with separate two- 
high reversing 
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DOTTED LINES DENOTE SEPARATE FINISHING ORIVES 
ON TWO OF THE LATEST MILLS BUILT. 
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provided in some mills of this type and permit rolling 
two or three bars in the mill simultaneously with fair 
results in increased tonnage, but these mills are still 
handicapped by speed limitations. The roughing and 
finishing speeds are the same, and since it is difficult to 
take heavy drafts at high speed, the finishing speed 
must be adjusted to suit a practical roughing speed. 
This handicap was recognized and as a result a number 
of mills were built with separate roughing stands. The 
latter could operate at a relatively slow speed while 
the finishing mills operated at a much higher speed. 

One of these early and now obsolete installations is 
illustrated by Drawing 2. It will be noted that the two- 
high roughing stand was in line with the intermediate 
and finishing stands, but operated by a separate engine. 
This roughing mill was a two-high reversing stand 
with a screwdown, in which bars could be worked more 
than once through the same pass. 

The intermediate and finishing stands also had 
screwdowns, although the stands were three-high. The 
requirement for the screwdown on the intermediate and 
finishing stands was due to the mill being of 23 in. 
dimension and too weak for heavy drafting; also 
because beams as large as 24 in. in size were rolled, it 
was necessary to roll more than once in each pass to 
lessen the draft. 

Another design, somewhat similar, is illustrated in 
Drawing 3. In this case, the finishing mill had three 
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stands of 28 in. diameter rolls, and the breakdown, 
which was farther away from the finishing mill than 
in the design shown by the previous drawing, was a 
35 in. two-high reversing mill with screwdown. The 
blooming mill runout table ran directly back of the 
reheating furnaces, with the furnaces taking the steel 
in the back and discharging the reheated blooms directly 
onto the 35 in. mill approach table. 

From these early designs a more modern mill was 
developed, such as is shown by Drawing 4. This design 
illustrates a two-high breakdown mill located in front 
of the finishing mill and nearly in line with the roughing 
stand, thus providing a more direct operating sequence. 
This has proved to be a very fine arrangement of 
stands, antl the only improvement to date on the 
original 1906 design has been made in two recent 
installations in which the finishing stand is driven by a 
separate motor. For large and medium sized standard 
or special shapes, this type of mill is the best design 
that has been developed to date. 

In the effort to secure large tonnages, various mill 
layouts have been devised. One of the most popular of 
these is the so-called cross-country mill. The arrange- 
ment of stands for a mill of this type is such that the 
bars are never in more than one stand at a time, even 
though there may be six or seven bars in the mill at 
various stages of rolling. Drawing 5 illustrates a mill of 
this design. Obviously, with five to seven bars in the 
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mill at once, and with each stand having a faster mill will cover too much area, and require too much 
delivery speed than the one preceding, it is possible to time for rolling. 
have very slow, efficient roughing speeds and high The trend in standard structural mill design has not 
finishing speeds. This arrangement provides the rolling been directed to continuous mill operation. One type of dr 
of a large number of bars per hour or turn. One mill of merchant mill, however, does roll structural shapes of be 
this type is known to have rolled two hundred bars per considerable size but of light weight sections. The pr 
hour for a period of eight hours, or a total of sixteen advantage of this mill is in finishing thin sections in fu 
hundred bars. long lengths at sufficient temperature to maintain the Di 
In comparing the performance of the cross-country proper physical requirements. See Drawing 6. bl 
mill with that of a mill having the finishing stands in Beams with parallel or nearly parallel flanges are = 
line and’ with an independent roughing mill, it is well best rolled on a mill referred to as the universal beam a 
to note that longer bars can be rolled on the latter mill mill. Equipped with horizontal and vertical rolls in the 
than on the cross-country type. The stands of the cross- same stands, the mill is capable of rolling a wide range 
country type mill cannot be spaced too far apart or the of beam sizes. Drawing 7 illustrates one such mill. It is | 
are 
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Drawing 7 — Universal beam mill layout, rolls and passes for medium beams. by 
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a semi-continuous mill using a beam blank from a two- 
high reversing blooming mill and rolling most of the 
blanks directly from the ingot. The drawing shows the 
rolls together with profiles of the passes for a medium- 
sized beam. 

Proper heating of blooms for structural mills is most 
important, since the mills have rolls of rather small 
diameter for the shapes rolled. The shapes of many 
sections are such that the rolls must be cut with deep 
passes and the effective diameter is further reduced. As 
a consequence it is necessary to have the blooms 
heated uniformly to a high temperature to prevent 
excessive roll breakage. 


FURNACES 


The flat-hearth type of furnace, with charging and 
drawing mechanism, was for many years believed to 
be the only type capable of heating beam blanks 
properly. In late years, however, modern continuous 
furnaces proved their efficiency for this type of work. 
Drawing 8 shows the two types of furnaces with beam 
blanks on the hearths. Note the large number of blanks 
in the continuous furnace as compared to the smaller 
number in the flat hearth type furnace. 


ROLL HOUSINGS 


The roll housings in use on standard structural mills 
are simple in design. Two types are in use for three-high 
stands. One has the bottom roll supported and adjusted 
by screws, and the middle roll supported by neck car- 
riages with carriages between the middle and top roll 


and liner space between; the top and middle rolls are 
held down by the top screw. The other type has a 
fixed middle roll, while both top and bottom rolls are 
adjusted by screws, the top roll being supported by a 
spring arrangement. 

Two types of two-high finishing housings are also in 
use. In one the top roll is held stationary and the bottom 
roll is adjusted by a screw. The other has a stationary 
bottom roll and an adjustable top roll. Drawing 9 shows 
these designs in addition to a guide and rest bar arrange- 


ment. 
MILL TABLES 


Most of the large structural mills have traveling 
tilting tables followed by additional traveling tables or 
stationary tables with traveling dogs for long lengths. 
Some of the smaller mills have fixed tilting tables on 
one side and stationary tables on the other. Cross- 
country mills have stationary tables with table guards 
to keep the bars in their proper course. 


ROLL MATERIAL 


Structural mill rolls fall into two general classes, 
either iron or steel. Sand iron, the cheapest grade, is not 
used to any great extent today, but various grades of 
alloy iron are used extensively where they have proven 
to be strong enough to do the work. Plain carbon steel, 
formerly used largely for roughing passes, is also losing 
out to the more efficient alloy steel types. Many hard 
grades of alloy steel are now being used in finishing 
stands. They compare very favorably in wear with the 
alloy iron grain type rolls and are considerably stronger 
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Drawing 8 — Sketch show- 
ing sections of contin- 
uous furnace and regen- 
erative flat hearth fur- 
nace for heating beam 
blanks. 
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Drawing 9 — Examples of two-high and three-high mill 
housing construction. 


Drawing 10 shows the mold designs used for three 
structural finishing rolls. Figure 1 is a universal beam 
mill finishing roll of hard alloy steel. Note the sand- 
coated chilling rings placed on the wearing surfaces of 
the roll. These are used to chill and produce a harder 
surface metal to insure good wearing qualities at these 
points. Figure 2 is an angle finishing roll of hard alloy 
steel. This also has sand-coated chilling rings in the 
passes. Figure 3 is a top finishing roll for small channels, 
the roll body surface being in direct contact with the 
chill mold. This is an alloy iron grain type roll. 

Typical analyses for rolls of the type shown in 
Drawing 10 are as follows: 


| Figurel | Figure 2 Figure 3 
REL EIRy Ray | 2.10-2.20 2.20-2.30 3.30-3.50 
SRP Ra oat Leeee| 40 50 45-50 | .40- .50 
REIS Er ct i ef | ae 1.00-1.10 
NE ee ree ke .04 max | .04 max | .04 max 
ee ee | 04 max | 04 max | .20- .30 
iMeilid k<tawesninded | 1.00-1.10 | 1.00-1.10 |  .90-1.00 
aS a eee Keone 1.50-1.75 1.50-1.75 | 1.00-1.25 
NTRS kd ain ae aon eed Deere vis | ae hae | .25- .30 


FOREIGN MILLS 


In a study of structural mills, it is interesting to 
examine the trend of European designs. It is evident 


40 


that a number of installations in Europe have been 
influenced by American ideas. However, some original 
European designs have merit. One mill of particular 
interest was built in Hamborn, Germany, about 1926 
(See Drawing 11). This mill rolls I-beams from 9.45 in. 
to 23.62 in., and H-beams from 5.50 in. to 23.62 in. 
with flanges up to 12 in. In addition to these beam sizes, 
the mill rolls channels, angles, rails, hook tie plate, rail- 
road sleepers or ties, rounds, squares, flats and sheet 
bar. The mill is so arranged that two or more sections 
may be produced at the same time. The blooms for this 
mill are rolled by two 45 in. two-high reversing bloom- 
ing mills and the product is rolled directly from the 
ingot without reheating. The tonnage of the finishing 
mill on favorable sections is said to be approximately 
4000 tons per 24 hours. However, the outstanding fea- 
ture of the mill is not the tonnage but the arrangement 
of stands and tables, which permits the rolling of more 
than one size at a time, and the fact that the mill is 
rarely completely down for a roll change. The rolls in 
the finishing mill, in which there are five stands, are all 
two-high, driven by two reversing motors. The number 
of stands driven by each motor varies according to the 
sections being rolled. The tables are all stationary and 
employ chain transfers. Necessary manipulation of 
billets and rounds is done by means of a simple sus- 
pended overhead manipulator. 

The rolls on the mill are more than 37 in. in diameter 
with a body nearly 100 in. in length. These large sizes 
are necessitated by the fact that the mill rolls directly 
from the ingot, and also because the larger beams rolled 
require large roll diameter to prevent excessive break- 
age. Another feature is the fact that the two-high rolls 
for beams have the passes so arranged that there is no 
turning of the bars. 

The high tonnage produced is due to the number of 
bars in the mill at one time. In a total of five stands, 
four are rolling bars simultaneously. While the mill is 
rolling beams in stands 1, 2, 3 and 4, stand 5 is rolling 
billets or sheet bar. This requires very careful spotting 
of the bars on the tables. However, an elaborate system 
of electric signals is installed, and a very efficient crew 
of operators makes certain that the bars are progressing 
through the different stands and passes without in- 
terference. 

Another interesting feature of the mill is the manner 
in which the blooms are conveyed to the finishing mill 
from the blooming mill, as shown at the top of the 
drawing. Two traveling crane transfers are used, one of 
which operates over the other. These cranes are pro- 
vided with finger lifts which pick up the blooms from 
the bloom table and convey them swiftly to the finish- 
ing mill tables. 

From the standpoint of large tonnage and a great 
variety of product, this mill compares very favorably 
with some of the best of the American installations. 


ROLL DESIGNING 


Roll designing is an art rather than a science. The 
pioneer roll designers had very limited technical train- 
ing and the roll designing they did was largely by 
“rule of thumb” methods. Section templets were filed 
pass by pass, without any preliminary drawing work, 
and the roll designer producing a section on the first 
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attempt displayed luck rather than skill. Changes made 
in the passes were seldom recorded, and only those who 
made the changes knew the details. Templets were 
considered the roll designer’s property and were jealously 
guarded by him, being carried with him from job to 
job. Roll drawings were rarely made, and no records 
were kept of rolls or designs. 

Most roll designers now have adequate technical 
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training and experience, and have trained draftsmen 
and templet filers to assist them in their work. Inter- 
change of ideas among various roll designers has 
broadened their viewpoint. Sections regarded as very 
difficult or even impossible rolling propositions in the 
early days of roll designing are today rolled with com- 
parative ease. 

Books of practical value in roll designing are few in 
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Drawing 10 — Examples of molds for structural mill rolls. 
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Drawing 11— Layout of German structural mill which 
offers high tonnage and great flexibility. 


e erere 
Fake Puan PRODUCT 
eneveen Stano — per — hag BULLETS 2ig™ To sige 
= {1 Ti fera ys : 4 SET GAR TOW ere & heen 
pce re | | ER } ‘uns | FLATS 9° TO Me Bag TO IgetHice 
RAWLS AGH | Fim | Fe ~ [ao GLLETS OF SEET BAR mans - ee. 8 TOMKLE 
BEAMS G49" 14 7° ~ | aw) |SEEPERS On Ra ‘ST CRANE Beas - mL Sezes 
} + + + ) anne + KEEPERS ALi SIZES - FOR MEAvaEST Track 
BEAMS 14/7 23.62) rim | wt | maw OULETS OF SHEET Bar MOOR TH PLATES - ALi sures 
BEAMS 551-18. 75* FIN | oONT | GH mers OR SHECT BAR SCAMS G45°-2362 * BEAMS 5.5r°~ 29 02° 
} + + = 
jh -BE AMS BH 2 2xaz| Fin | INT | RGM | AGH /BKLETS CHANNELS 10° TO (7+ 
CHANNELS vim leon) TEMEAS OO MAIS ECC ANGLES - FQUML LEG S TOS 
r + + + + + mss ANGLES - UNEGML LEG @ Fe TOME e 
ANGLES ro aa - . 
} tert } | Sahel SQUARES x S* TO Ox © 
CRaNt RAWLS | ~ Rounds . + TO oO 
} + wert Fim + + JAMES & OULETS 
Sa.ers Fin | l Fim jan OTHER SECT ON 








HOT B£05 - DOUBLE 
Le FOR @0-0* LENGTHS 

















C] nam vata — a St 
MANIPULATORS > = yt 
Ct r “ - OT Saw 
y= swipes 
¥ 

































































= POLLS 37.4°¢ x OR 4S 
2 vw mle 


MOTOR 4100 1° REW 
oT en PM Saw FOR BULLETS 
prad SHEET BAR 


Gos TRanaren * 


af 
Af Stan 

eaten 
MOTOR 5350+” REV 


ea oo mare 


IRON AND STEEL ENGINEER, FEBRUARY, 1945 































ep Ga Presses ¢ 
‘ 


_— COMBINATION ORNLUING 
SENDING MACHINES 

































































On RAWS & “et} 
ay sTRucTURALS eh. | 
ae? & 











SHEET BAR STACKER 


——-9 


om. ER STRAIGHTENER 
(GAT MAILS 6 STMUCTURALS 


[ROLLER STRAIGHTENER 
FOR HEAVY RANLS & STRUCTURALS 











ABND NOL 



























a 


a oc 
7 a : ; 


NONLDNOBe ANID Ue 


0 





a 
--" m-. 





LENGTH OF GAR in FEET 


ct &. ee 

















BLOOM AREA - 60° TOTAL WEIGHT -I960L8. 7. 21'LG. 


IN 


FIG. 3 THERE ARE ONLY 10 PASSES 


INSTEAD OF i2 


AS IN FIGS | & 2, HENCE PASS N® 2 BECOMES THE 
BLOOM WITH SAME WEIGHT & LENGTH. 


TIME INTERVAL BETWEEN PASSES | 


N BREAKDOWN MILL IS 7SEC 









































number. The roll designer must be a student of actual 
performance rather than theory, and must know by 
experience the rolling characteristics of every section 
which he is called upon to design. 

A thorough knowledge not only of roll designing and 
roll turning but also of mill rolling practice is required, 
and if the designer lacks any of these qualifications he 
will be at a great disadvantage. 

Open hearth, bessemer and especially alloy steels 
have different rolling characteristics, and the difference 
in the flow of metal in these steels must be given careful 
consideration in designing passes. 

The shape roll designer must be gifted with sufficient 
imagination to visualize the shape each pass will take 
in reduction from the ingot to the finished size. 

Knowledge of all available roll materials is required, 
as the use of the proper material may determine the 
success or failure of the design. 

In rolling large shapes, considerable difficulty is 
experienced in getting the metal to flow in the desired 
direction. The tendency is for the material to elongate 
and spread in rolling, and where there are long flanges 
to fill, careful designing is needed to accomplish the 
desired result. 




















Drawing 12 — Reduction and elongation curves for 9 in. x 
4in.x %in. angles. (left) 


Drawing 12A — Time studies of pass arrangements in a 
mill rolling 4 in. x 4in. x in. angles. (below) 
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DRAFTING ON STRUCTURAL SHAPES 


The draft which may be taken on standard structural 
shapes varies according to roll size, mill layout, analysis 
and temperature of the steel rolled. It must also be 
adapted to the thickness and the shape of the sections 
to be produced. 

In general, proportionate elongations are required 
for the thick and thin portions of the sections, and 
these can be secured only by proportionate percentages 
of reduction over all the planes of the bar. 

Drafts are usually measured in inches and fractions 
of inches, and while the draft in inches is increased from 
the finishing toward the roughing, the percentage of 
reduction in most cases does not increase, and in many 
cases decreases. 

The elongation in a series of passes, if charted, fol- 
lows a parabolic curve, while the percentage of reduction 
would not follow the same type of curve. As an example, 
Drawing 12 shows the passes for a 9 in. x 4 in. angle, 
and in addition, the elongation of each pass and the 
percentage of reduction in graph form. Note that the 
elongations follow a parabolic curve, while the per- 
centage reduction for the same passes, as shown in the 
left hand side of the graph, are dissimilar. 

This serves to illustrate the fact that structural shape 
passes are not usually designed on the basis of per- 
centages of reduction, but are developed from experi- 





ence in rolling these shapes. The designers take into 
consideration roll diameters, standard billet or slab 
sizes, mill power, spreading characteristics, and a 
number of other practical considerations. Some of these 
factors are not favorable to progressive percentage re- 
ductions. 


TIME STUDY OF PASS ARRANGEMENT 


In designing passes for structural mills, and particu- 
larly for mills where it is possible to transfer bars from 
stand to stand on either side of the mill, a time study 
of the possible roll and pass arrangements is required 
in order to determine the design which will give the 
best tonnage. 

Figures 1, 2, and 3 in Drawing 12-A show diagram- 
matically three pass arrangements for a structural mill 
which has a separate two-high reversing breakdown 
mill that is followed by a three-stand finishing mill. 
The first two stands of the finishing mill are three-high, 
and the last stand, two-high; all three stands are driven 
by one motor. A traveling tilting table is installed on 
each side of the mill. 

A 4 in. x 4 in. x & in. angle, which had been rolled to 
a 200 foot finished length through seven shape passes, 
was selected as a section which would be small enough 
to permit the various pass groupings shown in the 
figrures. 

The breakdown mill feeds directly onto table No. 1 
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Drawing 14— Sketch showing methods of reduction in 
rolling beams. 


which then moves over in line with stand No. 1 of the 
finishing mill. The speed of the breakdown mill varies 
from 30 to 60 rpm, while the speed of the finishing mill 
is a constant 100 rpm. In Figure 1, there are five passes 
in the breakdown mill, which require 40 seconds to roll. 
In the finishing mill there are three passes each in the 
first and second stands and one pass in the last stand. 
To handle one bar and be ready for the next bar, table 
No. 1 is kept busy 27.47 seconds. Table No. 2 is kept 
busy 34.95 seconds in handling and transferring the 
bar to the second stand and returning to position. 
Table No. 3 is kept busy 67.48 seconds, handling and 
transferring the bar to the finishing stand and return- 
ing into place for the second bar. Table No. 4 is kept 
busy 60 seconds in handling and receiving the bar from 
the finishing pass and returning to stand No. 2. Table 
No. 3 is the limiting factor. With this arrangement it 
is possible to roll 53 blooms per hour. A separate motor 
to drive the finishing stand at 150 rpm would cut the 
time down fot table No. 3 to 62.03 seconds and permit 
rolling 58 blooms per hour. 

In Figure 2 another arrangement of passes is shown. 
In this scheme there are five passes in the breakdown 
mill, four passes in the first finishing mill stand, two 
passes in the second, and one in the third. The limiting 
factor in the arrangement is table No. 4, which works 
two passes in stand No. 2 and then moves over to 
stand No. 3 to receive the bar. This table requires 60 
seconds time, and 60 blooms can be rolled per hour. 
There would be no gain in tonnage with a separate 
motor for the finishing stand in this arrangement, as 
table No. 1 takes almost the same amount of time to 
handle the bar. 

Figure 3 illustrates another arrangement. There are 
five passes in the two-high breakdown mill, the last 
two being the first two shape passes. In the finishing 
mill there are only five passes, divided two, two, and 
one. Owing to longer lengths in the two-high breakdown 
mill, it requires 44 seconds to roll the bar in that mill. 
In the finishing mill, table No. 4 is the limiting factor, 
requiring 60 seconds per bar, or 60 blooms per hour. 
Driving the finishing stand with a separate motor run- 


44 





ning at 150 rpm would cut the time for table No. 4 to 
53.15 seconds and permit rolling 68 blooms per hour. 

These figures are for 100 per cent performance, 
eliminating all delays, and could rarely be attained in 
actual practice. For the benefit of those who wish to 
examine this procedure in detail, the necessary data are 
given on the drawing. 


BLANKS AND BLOOMS 


In the rolling of beams and channels, a shaped blank 
or a rectangular bloom or slab is produced in the bloom- 
ing mill for further reduction and shaping in the 
finishing mill. 

Drawing 13 shows a blooming mill roll design suited 
to rolling either shaped blanks or rectangular blooms, 
as well as slabs and billets. The passes are illustrated 
for blanks, blooms, and slabs. 











Drawing 15 — Sketches showing methods of flange reduc- 
tion and diagonal rolling of beams. (above) 


Drawing 16 — Tilting the ‘‘live’’ flange results in very little 
side work in the ‘“‘dead”’ hole. (below left) 


Drawing 17— The straight pass method of rolling is 
advantageous in that the web may be rolled heavier 
without increasing flange thickness. (below right) 
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In the rolling of the beam blank, the ingot is first 
rolled on all sides in the bullhead A to change the ingot 
skin structure to a rolled structure. The ingot is then 
roughed to a size necessary for entering the edging 
pass B, where it is rolled to the size necessary for enter- 
ing the beam blank pass C. After several passes an 
overfill begins to appear at the roll parting, necessitating 
the return of the piece to the bullhead, where it is turned 
90 degrees and the overfill rolled off. The piece is then 
returned to the beam blank pass and finished to the 
required size. These passes are illustrated in Figure 1, 


Rectangular blooms and slabs are broken down in 
the bullhead A and worked in the edging passes B, D, 
F, G and H to bloom or slab as required. See Figures 
2 and 38. 

In rolling a beam or channel from a shaped blank, 
there is considerably less web elongation than there is 
when rolling the sections from a rectangular bloom. 


Drawing 14, Figure 1 shows a rectangular bloom 
drawn over the beam for which it is used, and also 
a shaped blank over a similar beam. It is readily seen 
that the shaped blank will give a more uniform and 
proportionate reduction between web and flange than 
the rectangular bloom. 


The advantages of a shaped blank are obvious but 
they require special blooming rolls and the shaped 
blank requires more blooming mill passes for the same 
size beam than does the rectangular bloom. However, 
the shaped blank requires less passes in the finishing 
mill. From the foregoing it is plainly seen that skillful 
distribution of the draft for beams or channels is re- 
quired in order to obtain satisfactory designs. 


BEAMS 


The roll design most used for beams is one in which 
the web of the beam is parallel to the roll axis and the 
flanges are at an angle of nearly 90 degrees to the axis. 
In cases where two rolls work together on the flanges, 
the flanges are referred to as “‘live,”’ and where only one 
roll works on the flanges, the pass is referred to as 
“dead.” Two rolls operate on the web at all times. In 
Drawing 14, Figure 2, two beam passes are shown in 
which “live” and “dead’’ flanges are alternated. This 
method is referred to as the straight flange design. 

Figure 3, Drawing 14, shows a set of three-high 
roughing rolls with four passes. Space in the roll is 
limited, and because four passes are necessary, they are 
placed as shown, pass 2 over pass 1, and pass 4 over 
pass 3. In a design of this kind, the distribution of the 
flange draft is poor. The flanges in the middle roll, being 
over each other, must be practically the same size, and 
are sometimes smaller in area than the “‘dead”’ flanges 
they enter. Figure 4 on the same drawing illustrates a 
more efficient design. In this layout there are three 
passes in the roll and, as the beam is a smaller one, there 
is room to stagger the passes, thus permitting a better 
distribution of draft. 


Heavy reduction in side work on “‘live” beam passes 
without a corresponding reduction in the so-called 
““dead”’ holes will almost invariably result in the “live” 
flange being underfilled. The wedge principle is illus- 
trated by the action of flange side work. A thick blunt 


IRON AND STEEL ENGINEER, FEBRUARY, 1945 





wedge cannot be driven as readily as a thin sharp one 
(See Drawing 15, Figure 1). 

Heavy side work on the “‘live”’ or “dead” flanges of a 
beam corresponds to the blunt wedge. The flange will 
elongate and underfill, stretching out with the web 
rather than filling up. In cases of this kind it is neces- 
sary to use considerable side work in the “‘dead”’ holes 
to balance the work and hold the flange up in the “live” 
hole to prevent it from rolling down. The elongation of 


Drawing 18 — Passes for rolling a 4 in. beam by the diag- 
onal method, the combination diagonal and straight 
flange method, and the straight flange method. 
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i Drawing 19 — Passes for rolling channels by the straight 
flange method from beam roughing passes or from 
channel passes, and by the butterfly method. 














the “‘live flange and web draws the “‘dead”’ flange and 
thins it sufficiently to fill the “dead” hole, even though 
it is rather thick to start with. 

The diagonal pass design is one in which the passes 
are tilted at an angle with the axis of the roll. These 
passes are resorted to when the straight flange method 
will not give the desired results. This design is especially 
good for beams with long thin flanges and with a small 
side taper (Drawing 15, Figure 2). 

Tilting the “live” flanges permits rather heavy flange 
drafts without causing the flange to run short. The fur- 
ther the flange is tilted, the more the draft may be. 
This is true because the flange is tilted to such a degree 

| that it causes a direct rolling action between the two 
rolls; thus the flange is not drawn to the degree that 
takes place in the straight method. In the use of this 
method, however, it is not possible to have any appre- 
ciable amount of side work in the “dead” holes. Because 
of the small inside taper of the flanges, the wedging 
effect of side work in the “dead” holes is great, with 
very little pushing effect from the work on the live 
flanges (See Drawing 16). 
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The disadvantage of the design arises from the fact 
that raising the rolls to get thicker webs will result in 
the “‘live” flanges becoming thicker while the “dead” 
flanges remain the same size (Drawing 17, Figure 1). 
The web also is increased in depth, and thus only one 
size and foot weight can be made accurately with this 
design. Figure 2 shows a straight flange beam in which 
raising the web does not change the flange thickness or 
increase the depth of the beam. 

Another design used to advantage for long thin 
flanges, and one in which more than one foot weight may 
be produced, has diagonal roughing passes and straight 
finishing passes. The flanges in the last passes of the 
scheme, with the exception of the finishing pass, are 
bent out to a small degree so that a fair amount of side 
work may be used. In this design the diagonal roughing 
passes are not raised for increased foot weights, al- 
though the straight finishing passes are, there being 
sufficient web reduction between the last diagonal pass 











































































FIGURE - | 
CHANNEL FROM RECTANGULAR G.0Om 
FIGURE - 2 
CHANNEL FROM BEAM BLANK 
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Drawing 20 — Sketch showing proportionate crop loss on 
channels rolled by three different methods. 
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Drawing 21 — Passes for rolling angles by three different 
methods. 
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Drawing 22 — Sketch showing ad- 
vantages of the butterfly meth- 
od in rolling 4 in. x 4in. angles. 


Drawing 23 — Sketch showing some 
defects often encountered in 
rolling angles. 





and the first straight pass for the increased foot weights 
(Drawing 18, Figure 2). 

Drawing 18 shows the three methods of rolling beams. 
Figure 1 illustrates the diagonal method, Figure 2, the 
combination diagonal and straight flange method, and 
Figure 3, the straight flange system. 

The diagonal passes are sometimes used for small 
standard beams when it is desired to use a relatively 
small billet or bloom, for one of the features of the 
diagonal scheme is that it requires less billet or bloom 
area than the comparable straight method. 


CHANNELS 


There are a number of pass designs used for rolling 
channels, and the particular design used depends to a 
certain extent upon the characteristics of the section, 
as well as upon the mill layout. In one of the designs 
frequently used, the first roughing passes are the same 
for beams and channels of the same size. When produc- 
ing channels the bottom flanges are rolled off in the 
later passes (Drawing 19, Figure 1). Still another ap- 
proach is to bend a slab into a channel. This latter 
scheme is called the butterfly method (Figure 3). 

The first design shown in Drawing 19, which uses 
beam roughing passes, has no particular merit except 
in lower roll costs for the roughing passes and the fact 
that spreading the rolls apart for heavier weights does 
not increase materially the flange thickness. This makes 
it relatively easy to roll a number of foot weights in the 
same passes. 

The second design, as shown in Figure 2, has the 
advantage of preserving the channel shape throughout, 
as contrasted with the first method in which a beam 
shape is first built up and then rolled down into a 
channel. 

The butterfly method, Figure 3, in which the early 
passes have the flanges sloped at a satisfactory angle, 
permits heavy reductions up until the last few passes, 
thus maintaining the heat in the flange and allowing a 
larger sized slab to be used. 

The butterfly method is best for the type of channel 
which has very little taper on the inside of the flanges. 
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This slight taper makes it impractical to have any great 
amount of side work on the flanges when the flanges 
are set at right angles with the pitch line. The laying- 
back of the flanges in the roughing passes of the butter- 
fly system makes it possible to do the necessary heavy 
drafting on flange and web while the passes are nearly 
parallel to the pitch line. When the flanges are bent up, 
heavy side work is not required on the flanges in order 
to finish the section to size. 

Ship and car-building channels are sections with 
flanges of little inside taper, no great variation in web 
thickness for the various foot weights, and little varia- 
tion between flange and web thickness. These features 
make these sections ideal for the butterfly design. 
Several advantages are apparent in rolling these 
channels by this method. One is better yield. In a study 
covering a period of years, it has been found that there 
are less rejections with butterfly-shaped channels for 
scrappy and underfilled flanges than for comparable 
sections rolled with the flanges straight. This is due not 
only to the shape of the section, but also to the method 
by which the flanges are rolled in the earlier passes, 
instead of being stretched as they are in the straight 
method. Another advantage to which very little atten- 
tion has been given is the fact that the uniformity of 
drafting between the flange and web in the butterfly 
system is such that the section is uniform almost to the 
very ends of the bars. This means that there is less 
waste at the hot saws, cold saws, or shears in cropping 
back to obtain a perfect section. Actually, it has been 
found in practice that there is approximately two feet 
per bar less crop required with ship and car-truck 
channels than with comparable channels rolled by the 
straight flange method, which means a considerable 
increase in yield. 

Drawing 20, Figures 1, 2 and 3, show the hot saw 
crop required for three different bloom shapes. 


ANGLES 
There are several methods that can be used in the 
rolling of angles, both with even and uneven legs. The 


oldest design starts with a square and keeps the legs 
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Drawing 24 — Various arrangements of entering guides for finishing stand rolling angles. 


at a 90 degree angle throughout, as shown on Figure 1, 
Drawing 21. This design is not used to any extent today 
because the length of the legs is very irregular, owing 
to the manner in which the roll openings are fixed in the 
roll. Raising the rolls for increased leg thicknesses 
results in very uneven leg lengths, making it difficult 
to get the ends of the legs square, as shown in the draw- 
ing of the finishing pass. 

The most commonly used design is the butterfly sys- 
tem, as shown in Drawing 21, Figure 2. This design 
takes a slab into the first shape pass, the passes being 





62.65 TO 2.5.85 


Drawing 25 — 
Showing finish- 
ing passes for 
zee bars. 


13.86.65. TO 16.85 








sufficiently flared to enable the use of alternate up-and- 
down collars. This permits the legs to rest firmly against 
the ends of the passes, squaring them to eliminate 
uneven legs. In this design it is possible to make two or 
more leg thicknesses in the passes without exceeding 
the leg tolerance. 

On mills of the cross-country or those of the semi- 
continuous types, a design similar to the one shown in 
Figure 3, Drawing 21, is often used. In this design the 
first passes are of the flat slab type, with a triangular 
apex turned in the top roll. The first passes are common 
to all angle sizes rolled. Edging passes regulate leg 
length. Of the three finishing passes, two are grooved 
for the particular size being rolled. The finishing pass 
itself bends the flared legs up to 90 degrees, and this 
pass may also be used for more than one size of angle. 

The slab passes have no collars to confine the bars, 
and some very careful guide-setting is required to keep 
the bars running true in the proper roll space. The 
principal feature of this scheme is the number of sizes 
which may be rolled in the roughing passes without a 
roll change. 

The advantages of a butterfly design of rolling angles 
over the old system are best illustrated by Figures 1 
and 2 in Drawing 22. With this old style angle design, 
raising this particular pass 14 in. to produce a heavier 
leg thickness lengthens the legs 44 in. On the corre 
sponding pass in the more modern butterfly design- 
raising the pass 14 in. increases the legs only #5 in. 
This indicates that considerable variation in angle leg 
thicknesses may be rolled in the butterfly passes with- 
out lengthening the legs appreciably. 

In the rolling of angles, two items offer most difficulty. 
One is an underfilled condition of the apex, of which 
there are two different manifestations. The first is a 
rounding of the apex caused by insufficient metal at 
this point (See Drawing 23). The second is a chamfering 
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off at one side or the other of the apex. In the latter case, 
there is sufficient metal provided for the apex, but due 
to the leader apex not being in line with the finishing 
pass apex, an undesirable condition develops. The same 
condition also develops from an unequal thickness of 
leg in the leader pass. The other problem is leg toler- 
ance on the heavier foot weights of a given section. The 
remedy for this is more passes of the correct leg length, 
particularly in the two passes preceding the finishing. 
Usually the butterfly system does not require light and 
heavy passes farther back in the roughing. 

Drawing 24 shows a number of finishing entering- 
guide designs for angles. These guides are in use on most 
structural mills, but not more than two of these designs 
are in use in any one plant. The various methods used 
show that much thought has been given to the accurate 
alignment necessary for the bar entering the finishing 
pass. 


ZEE BARS 


The remarks covering angles are equally applicable 
to the legs of zee bars. However, on the zee bar, the 
center web must be considered. Tolerances used on 
zee bars will not permit much change in web height, 
and for this reason, standard zee bars usually require 
three finishing passes for each nominal zee bar size. 
Note on Drawing 25 that raising the rolls for greater 
foot weights lengthens not only the legs, but also the 
center part of the bar. The drawing represents the 
three finishing passes for a 4 in. standard zee bar. The 
top pass makes the three weights 8.2 lb to 12.5 lb; the 
middle pass, weights from 13.8 lb to 18 lb; the bottom 
one, from 18.9 lb to 23 lb. Drawing 26 illustrates the 
passes from the bloom to the finishing of this 4 in. zee 
bar. There are two lines of passes, the heaviest weights, 
18.9 lb to 23 Ib, being made from one line, and the 13.8 
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Drawing 26 — Passes from bloom to finishing in rolling 
4 in. standard zee bar. 
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Drawing 27 — Pass schedule for a very large uneven zee bar. 















































Drawing 28 — Passes used in rolling a reverse lock sheet 
piling section from a beam blank. (above left) 


Drawing 29 — Passes used in rolling a z-piling section. 
(above right) 


Drawing 30 — Two methods for rolling tees. (left) 


lb to 18 lb and 8.2 lb to 12.5 lb weights coming from 
one roughing line and dividing into two lines at the 
leader pass. 

Drawing 27 illustrates the passes for a very large and 
uneven zee bar. This is a 127% in. zee bar with one leg 
6% in. long by 45 in. thick, and the other leg 4 in. long 
by 34 in. thick. The difference in the thickness of these 
legs makes the section a difficult one to roll. Starting 
as it does from a 53% in. thick slab, it is evident that the 
total draft on the short, thick leg can not be as great 
as that on the long, thin leg. In the first two passes, 
then, these drafts can not be proportionate. Commenc- 
ing with the third pass, the drafts are proportioned 
correctly for all parts of the bar. The results of this lack 
of draft in the short leg in the first two passes are 
shown in the finished section by the shorter total length 
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of the short-leg side of the bar as compared to the 
long-leg side and the center portion. This short, thick 
leg cambers excessively to the thick side in cooling on 
the hot bed, making the bar a difficult one to roller 
straighten. 


SHEET PILING 


In addition to structural shapes, special shapes of 
various kinds are made on structural mills, and among 
these is piling bar. Piling bar is of the flat type or arched 
type, and in a few mills z-piling is also rolled. 

Piling bar is considered difficult to roll. This is due in 
part to the large size of the sections, but is principally 
the result of the bending operation which forms the 
lock in the finishing passes. Passes must be lined up 
with relation to each other with great accuracy or the 
lock opening will be off-size. 

Drawing 28 shows the passes for a piling bar, the 


locks of which are reversed — that is, one up and one 
down — one of the two sections of its kind rolled in this 
country. The advantage of this design is that there are 
only two diagonal passes in the whole series, the two 
diagonal passes converting one flange from the up 
position to a downward one. 

A spray of oil is used on the lock part of the last two 
passes in order to keep the passes smooth and to facili- 
tate the bending process. If this oil is not used there is 
a lap on the end of the finger caused by the rubbing of 
the end of the flange finger against the roughened roll. 
In addition the lock will not be uniform in opening. 

Drawing 29 shows a z-piling section and passes. A 
section of this kind has a very good section modulus. 


TEES 


Tees are not as commonly in use as beams, channels 
and angles, but are made in some structural mills. One 











Drawing 31 — Pass schedules for miscellaneous sections. 
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Drawing 32 — Hot bed of type widely used in structural 
mills. 


Drawing 33 — Sketch showing action of eight-roll straight- 
ener on beam. 

























































of the most commonly used designs is shown on Draw- 
ing 30, Figure 1. In this design, the billet is introduced 
corner up. This method makes a tee shape in the first 
two passes, and the succeeding passes reduce this shape 
to the finished size. 

Figure 2 on the same drawing illustrates a German 
design which employs a different principle in forming 
the section, requiring more passes than the first design 
shown. A great many tees are now being produced by 
slitting beams in two and restraightening them. 


MISCELLANEOUS SHAPES 


Drawing 31 shows a few shapes made on structural 
mills. Figure 1 is a shoe angle used instead of a tie plate. 
This section is used as a support for rails and rail joints. 
Figure 2 shows an unusual form of tie plate. Figure 3 
illustrates the passes for a continuous rail joint, and 
Figure 4, the development of a spade lug section used 
on steel tractor wheels. Figure 5 shows the passes for 
a switch plate used at railroad switches, and Figure 6, 
the passes for an angle splice bar. 
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HOT BEDS 


For cooling material, most structural mills use a flat 
rail hot-bed equipped with dogs, to move the material 
from the mill run-out table to the bed, and across and 
off the bed to the roller straighteners. Some of the 
structural mills have a turn-up device on the bed to 
turn beams and channels on edge for cooling. Draw- 
ing 32 illustrates the most common type of bed. 


ROLLER STRAIGHTENER 


After cooling on the bed, structural material is run 
through a roller-straightener located at the end of the 
discharge table of the hot bed. The machines most often 
used are the seven- or eight-roll types. The seven-roll 
machine is inferior to the eight-roll machine because 
heavy drafting can be taken only by the first top roll, 
while the eight-roll machine permits drafting by all top 
rolls. Drawing 33 illustrates the straightening action 
in an eight-roll straightener. 

The purpose of presenting this paper on structural 
mills and roll design is to describe interesting mill lay- 
outs and to point out the progress that has been made 
in the rolling of structural materials, together with out- 
lines of a few of the roll designs used in the mills. It is 
hoped the subject has been presented in such a manner 
that it will be of value to those who are interested in 
the subject. 
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requirements of the specific application ... . 
proper maintenance and adjustment are 
essential to satisfactory performance... . 


A UNDER present conditions, practically all industry 
is faced with the problem of unskilled operators for all 
types of machines. These operators are not familiar 
with the fine points of operation which prolong the life 
and produce the most satisfactory performance of 
the equipment which has been placed in their hands. 
Furthermore, it may be difficult to obtain satisfactory 
delivery of replacement parts. It is essential, therefore, 
that new equipment be correctly selected and that both 
new and old equipment be properly maintained. 

When selecting magnetic brakes, we should consider 
the purpose of the brake. Is the brake to be used to: 

1. Stop the load without excessive drift? 
2. Hold the load? 

3. Stop the load accurately? 

4. Stop the load frequently? 

Torque capacity is usually the main factor in brake 
selection. For most applications, a brake having a torque 
rating equal to or slightly greater than full load motor 
torque is satisfactory. However, on some applications 
brakes are selected with a rating considerably less than, 
or greater than, full load motor torque. Before the 
advent of roller bearings on cranes brakes were seldom 
used on trolleys. However, brakes are now used to pre- 
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vent excessive drift and to permit more accurate 
spotting of the load. Trolley brakes are usually selected 
on the basis of one half full load motor torque, although 
in some cases the brake torque may be even lower. Full 
load motor torque may be calculated from the formula: 


mr _ 5250 hp 
Ps oe (1 
y ) 





where T = torque, lb-ft. 
hp = rated motor horsepower 
N full load motor speed, rpm 


I 


For the majority of hoist applications, brakes having 
a torque rating equal to full load motor torque are satis- 
factory, because the friction of the drive assists the 
brake to hold the load and prevent overhauling. In 
direct current systems with dynamic braking, the 
magnetic brake acts primarily as a holding brake, 
although the magnetig brake usually assists dynamic 
braking to bring the load to rest. In alternating current 
systems, electrical braking has been seldom used, and 
the magnetic brake must stop the load as well as hold 
the load. The magnetic brake should then have a 
torque rating greater than full load motor torque in 
order to reduce slippage. If the load is of the overhaul- 
ing type, the torque available for decelerating the load 
is the difference between the brake torque plus friction 
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torque and the overhauling torque of the load. Obvi- 
ously if the sum of the friction torque and brake torque 
is exactly equal to the overhauling torque of the load, 
the load will not be brought to rest. The greater the 
difference between these torques, the shorter the drift 
of the load and the less the wear on the brake lining. In 
some cases, particularly on large hoists, mechanical 
load brakes are used to bring the equipment to rest, and 
the magnetic brake is applied to hold the load. 


When applying brakes to holding and closing lines of 
bucket hoists, it is desirable that one brake have suffi- 
cient torque capacity to hold the entire load. For 
example, the holding line brake must prevent over- 
hauling of the load when the closing line brake is re- 
leased and the closing line motor is operated to open 
the bucket. 


On some machines it is essential that the brake bring 
the driven member to rest accurately and consistently 
at definite points in a cycle on successive operations. 
On other types of machines, it may be desirable that 
the brake stop the equipment in a very short interval 
of time. In many of these applications, magnetic 
clutches are used to cut off the motor rotor to reduce 
the energy that has to be absorbed by the brake, thus 
reducing the drift of the load after the brake applies. 
The time required for a brake alone to stop a moving 
mass is determined from the following formula: 


120 KE 
2x” TN» 
where t =time, seconds, required to stop the moving 
mass after the brake is de-energized. 
t,= time, seconds, for the brake shoes to apply 
against the wheel after the brake is de- 
energized. This time varies with the type 
and size of brake used. 
ta=time, seconds, of drift of wheel after the 
brake shoes apply. 
KE=total kinetic energy, ft-lb, in the moving 
system at the instant the brake applies. 
T =retarding torque, lb-ft. This torque is the 
sum of the brake torque and the friction 
torque of the moving system. In most calcu- 
lations for time of stop, the brake torque 
only is considered, unless the friction torque 
is high. 
Np=rpm of the brake wheel. 


t=tatta=tet (2) 


For a rotating body: 
KE=%4 1 «2? (3) 


where [= x R* = moment of inertia of the body, lb-ft? 
- 


QnN : ‘ 
AE i angular velocity, radians per se¢ 


. . 
Equation (3) reduces to the more useful form: 


2 
KE=1.7 we(*) (4) 


where W=weight, lb, of the rotating mass. 
R=radius of gyration, ft, of the mass. 
N=rpm of the mass. 

For body with linear motion: 
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KE=%M v* (5) 


or 


2 
Wiv 
ri 1 ee 2.7 . 
KE=% = iw) (6) 


where v=linear velocity, fps. 
V=linear velocity, fpm. 
g=32.2=acceleration of gravity. 

The factor WR? which appears in equation (4) is 
sometimes called the moment of inertia of the rotating 
mass. Actually the true moment of inertia is WR* 
divided by 32.2. However, the WR? of a rotating body 
is a useful factor to have when calculating acceleration 
and deceleration of moving masses. 

If the machine contains only a few elements, the 
time required to stop the equipment can most readily 
be determined by calculating the kinetic energy of the 
various elements using equations (4) and (6) and then 
substituting the total energy for all the elements in 
equation (2). 

If a machine has numerous elements, it is often con- 
venient to forego calculations for the kinetic energy 
of each part, and simply determine the equivalent WR* 
of each element and use the total WR®* thus obtained 
in equation (7). In the case of a rotating mass, equation 
(2) may be rewritten: 

WR? Np 


t=tet+ 308 T (7) 

Equation (7) applies to a single rotating machine ele- 
ment or a group of elements all rotating at the same 
speed. If the machine has a number of elements which 
rotate at speeds different from that of the brake wheel 
(which is considered base speed), it is necessary to 
reduce the factor WR* of the respective elements to 
the common base speed. The equivalent WR® for a 
mass rotating at any speed other than the base speed 
Np may be derived from the equation: 


2 
Equivalent wre=winr(® ) (8) 
Np 
In which W,R,2= WR? of the machine element at its 
actual speed N. 
N =rpm of machine element rotating at a 
speed other than base speed. 

When a machine has a combination of rotating and 
linearly moving parts, it is possible to determine the 
equivalent WR? of parts having linear motion by equat- 
ing expressions (8) and (6) and solving for WR®. 





Q 
7 
Equivalent WR*= W 7 (9) 
QaNp 

On overhauling loads, only a part of the brake torque 
is available for stopping the inertia load. That is, part 
of the brake torque is used simply to overcome the over- 
hauling torque and the balance is available to decelerate 
the inertia load. 

If T,;=brake torque plus friction torque, and Te= 
overhauling torque, then Ts=T) — Te= torque available 
for deceleration. Therefore, in the case of an overhaul- 
ing load, Ts would be substituted for T in equations (2) 
and (7) when calculating the time required to stop the 
moving masses. 

It is evident from equation (2) that the enly way to 
reduce the drift of the machine is to speed up application 
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of the brake or to increase the brake torque. In some 
cases, therefore, a brake may be selected with a torque 
rating appreciably greater than full load motor torque. 
It is important, however, that the brake torque is not 
so high that damage to the rest of the equipment 
will result. 

Fundamentally, a brake converts the kinetic energy 
of a moving system into heat energy, and must dissipate 
that heat by conduction and convection. It is to be 
noted that, for all practical purposes, all the kinetic 
energy of motion is converted into heat. Therefore, a 
change in brake torque does not affect the amount of 
heat dissipated, except, of course, in the case of over- 
hauling loads. Most of the energy absorbed by a brake 
is dissipated as heat from the brake wheel. The brake 
lining is a heat insulator and therefore can be neglected 
as far as heat dissipation is concerned. However, the 
maximum permissible wheel temperature is limited by 
the brake lining as well as by the wheel itself. 

Asbestos contains about 14 per cent water of crystal- 
lization which begins to distill off at approximately 
500 F and the rate of distillation increases as the tem- 
perature increases. The inherent characteristic of 
asbestos fibers to hold together decreases in proportion 
to the loss of water of crystallization. Organic binders 
in linings oxidize and deteriorate at 450-500 F. Inorganic 
binders have greater resistance to elevated temperatures 
but are more likely to score brake wheels. Since in most 
cases organic binders are used, it is good practice 
to keep the wheel temperature below 400 F. 

Hard and fast rules for the amount of energy which 
a wheel can safely dissipate in a given period cannot be 
set up because of the numerous variables encountered 
in service. Heat dissipating capacity of wheels de- 
pends on: 

1. Wheel surface area. 
2. Peripheral velocity. There is better cooling at high 
speeds. 
3. Time cycle. There is better cooling when the wheel 
is rotating. 
. Ventilation. Heat capacity is reduced if ventilation 
is restricted. 

Manufacturers usually limit the horsepower of the 
motor with which specific sizes of brakes should be 
used. This limiting horsepower is given simply as a 
rough guide to brake heat capacity and is somewhat 
arbitrary, because of the varying service conditions to 
which a motor may be applied. Standard lines of brakes 
for mill motors, as set up by the various manufacturers, 
take into account both the torque and heat capacity of 
the brakes for the general steel plant application. 

On certain applications, where the frequency of 
operation is high or where the energy of motion is large, 
special consideration must be given to the heat energy 
to be dissipated by the wheel. On those jobs, complete 
data should be given to the brake manufacturer, so that 
he can select the proper brake for the specific applica- 
tion. The information which should be given to the 
brake manufacturer is as follows: 

. Description of the application. 

. Speed of the brake wheel. 

. Frequency of stopping. 

. Accuracy of stopping required. 

. Length of time that the wheel rotates. 

3. Length of time that the wheel is stationary. 
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. Kinetic energy at full speed in the load to be stopped 
by the brake. 

. If the machine has a combination of overhauling and 
inertia loads, the magnitude of the overhauling 
torque should be given, or data provided so it can 
be calculated. 

With the above information, the manufacturer can 
calculate the energy which must be dissipated in the 
brake. 

The speed of release and application of brakes must 
sometimes be taken into consideration, particularly on 
repeating cycles where time is at a premium, or where 
accurate, consistent stopping is required. On other appli- 
cations, such as on crane bridges, it is desirable to 
bring the drive to rest before applying the brakes. As 
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Figure 1— Simple circuit diagrams for magnetic brakes 
with full voltage and partial voltage coils. 
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Figure 2-—— Line diagram for controller with brake pro- 
tecting resistor cut in by a condenser timer relay. 
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Figure 3 — Curves showing change in brake current with 
time for the different circuit conditions of Figure 1. 
These curves were transcribed from oscillograms for 
an 18 in. brake. 
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Figure 4 — Typical short stroke d-c clapper magnet brake. 
The inner pole of the armature is recessed 142 in. below 
the outer pole to prevent slow application due to resi- 
dual magnetism. 
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indicated in equation (2), when calculating the time 
required for decelerating a load, it is necessary to in- 
clude the time for the brake to apply. This is very im- 
portant because, during this interval, the load is 
rotating at practically full speed, but after the shoes 
apply, the average speed is roughly one-half of full 
load speed. Thus, under certain conditions, it may 
require one-half second for a brake to apply and 
another one-half second to stop the load after the shoes 
apply against the wheel. 

Short stroke brake operating magnets are generally 
faster on both release and application than long stroke 
magnets. That is why clapper magnet operated brakes 
are usually speedier than solenoid operated brakes of 
equal torque rating. When fast release is required, it is 
essential that the brake stroke be properly adjusted and 
that this adjustment be maintained as the lining wears. 
The speed of operation of d-c brakes can be more readily 
controlled than the speed of operation of a-c brakes. 
In the following paragraphs, several methods for con- 
trolling the speed of d-c brakes are discussed. 
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Direct current shunt brakes may be wound with full 
voltage coils or with partial voltage coils protected by a 
series resistance. The partial voltage coil with the pro- 
tecting resistance connected permanently in series is 
used to speed up release of the brake by reducing the 
time constant (ratio of inductance over resistance) of 
the circuit. When exceptionally fast operation is re- 
quired, a low voltage coil may be connected across the 
line momentarily until the brake is released, at which 
time a protecting switch may operate to insert a resist- 
ance in series with the coil to prevent burn out. 

Figure 1 shows simple circuit diagrams for brakes 
with full voltage and partial voltage coils. A full voltage 
coil is used in Figure 1-A and a partial voltage coil 
with a permanent series resistance is used in Figure 1-B. 
Figure 1-C has a partial voltage coil with a protecting 
resistance inserted after the brake releases. The pro- 
tecting switch is energized by a coil in_ series 
with the brake coil. There are other methods of operat- 
ing the protecting switch. For example, a contactor 
with time delay obtained from a condenser timer might 
be used as shown in Figure 2.The circuit in Figure 1-D 
has a partial voltage brake coil with permanent series 
and discharge resistances. This arrangement is some- 
times used when slow application of the brake is desired. 

The curves of Figure 3 show the rate of build up of 
brake current for the various circuit conditions of 
Figure 1. The curves were transcribed from oscillograms 
made on an 18 in. brake rated at 900 ft-lb for inter- 
mittent duty. The same brake and brake coil were 
used in all tests. That is why in Figure 1-A full coil 
voltage is 87 volts. The dips in the curves indicate the 
point at which the brake releases. The curves illustrate 
that the speed of release of brakes is increased appre- 
ciably by the use of partial voltage coils. When the 
speed of application is delayed by means of a discharge 
resistance, the question sometimes arises whether or 
not the speed of release will change. Curve D indicates 
that, with a partial voltage brake coil, the speed of re- 
lease is decreased when a permanent discharge resist- 
ance is used. 

The simplest way to speed up application of a d-c 
brake is to place a non-magnetic spacer between the 
field and armature members of the magnet to prevent 
seal of the magnet faces. Figure 4 illustrates a typical 
short stroke d-c clapper magnet brake. The inner pole 
of the armature is undercut approximately 35 in. below 
the outer pole to interpose an air gap in the magnetic 
circuit when the magnet is energized and the brake 
released. This gap prevents the magnet from sticking 
on residual magnetism and speeds up application of 
the brake. Brake application can be further speeded up 
by adding a bronze spacer between the pole faces, so 
that there is no magnetic seal at the outer poles of 
the field and armature. This arrangement is not feasible 
on series wound brakes where the brake must hold in on 
10 per cent of full load motor current. 

The time required to apply a shunt brake can be 
increased by connecting a discharge resistance around 
the coil. The lower the ohmic value of the discharge 
resistance, the longer will be the time required to apply 
the brake. Sometimes a short circuited turn of copper is 
used in the coil to increase the time of application. 

The question of whether an a-c or d-c brake should 
be used on a particular application is usually settled by 
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Figure 5— Short stroke a-c clapper magnet brake with 
protecting cover for magnet removed. 


the type of power used on the motor. However, because 
d-c brakes are generally more rugged than a-c brakes, 
they may be used in conjunction with rectifiers on 
installations where the primary source of power is a-c. 
On applications where accuracy in stopping is of prime 
importance, d-c clapper magnet or solenoid brakes may 
be used because they are more constant in their time of 
application. The a-c magnet brake may, on the average, 
require less time to apply, but the time lag in a-c brakes 
is dependent upon the position in the a-c wave that 
power is cut off. 

Brake windings are either series or shunt. Series 
brakes are connected in series with the motor armature 
and are connected to power and disconnected from 
power by the same contactors which control the motor 
armature. Shunt brakes are connected to the line either 
alone or in series with a protecting resistor and have the 
disadvantage that extra wires, and usually an additional 
contactor, are necessary. Alternating current brakes 
are shunt wound only, while direct current brakes may 
be either series or shunt. 

Series brakes rank high from the standpoint of safety, 
because the series coil insures that sufficient current is 
applied to hold the motor before the brake will release. 
Series brakes are inherently fast operating due to the 
low inductance of the coil. Series brakes do have some 
disadvantages; 40 per cent full load motor current is 
required to release the brake and 10 per cent full load 
motor current is required to hold the brake released. 
Therefore, if the load is extremely low, the brake will 
not remain released, but may chatter. Furthermore, the 
brake coil resistance may be an appreciable part of the 
circuit resistance, so that there is a pronounced drop in 
motor voltage and a drop in full load motor speed. This 
condition is most noticeable on small brakes. 

Brakes with shunt windings have the advantage 
that, when once released, they will hold released regard- 
less of the load on the motor. Because of their high 
inductance shunt brakes are more sluggish in operation 
than series brakes. However, this sluggishness may be 
overcome by the methods previously discussed. When 
nstalling shunt brakes, be sure to connect the protect- 
ing resistance in series with the coil. The brake name- 











Figure 6 — Small a-c solenoid operated shoe brake de- 
signed for constant stroke to reduce the possibility 
of coil burnout. 


plate will usually indicate whether or not a protecting 
resistance is necessary. For example, the nameplate may 
specify that the line voltage is 230 and the coil voltage 
115. This immediately indicates that a protecting 
resistor is required. 

Brakes are rated on the basis of the torque which 
they can deliver over a period of time without overheat- 
ing of the brake coil. The coil should have the same 
time rating as the motor with which it is used. However, 
if the equipment is overmotored in order to permit low 
loads for greater periods of time than the time rating of 
the motor, the brake coil should be designed to take 
this fact into account. Brakes may be classified as fol- 
lows with respect to duty: 

1. Series brakes are rated: 


Figure 7 — A-c disc brake operated by two solenoids to pro- 
vide compact structure. This brake is designed for 
motor mounting. The protecting cover has been 
removed to show the internal parts. 







































































Figure 8 — A-c torque motor operated shoe brake. This 
brake can be arranged for horizontal or vertical base 
mounting or for side wail mounting. - 


Figure 9— Outline drawing of the a-c motor operated 
brake shown in Figure 8. Note the construction of the 
anti-friction ball jack. > 








(a) 4% hour duty. This rating means that the brake 
coil will carry full load motor current continu- 
ously for % hour without overheating. This 
duty also corresponds to one minute on, two 
minutes off, or 4 time duty. 

(b) 1 hour duty. This rating means that the brake 
coil will carry full load motor current continu- 
ously for one hour without overheating. It is 
equivalent to one minute on, one minute off, or 
Y time duty. 

2. Shunt brakes are rated: 

(a) Intermittent, 1 hour duty, which indicates that 
the coil, in conjunction with its protecting 
resistance (if used), can be placed across the line 
continuously for one hour without excessive tem- 
perature in the coil. This duty rating corre- 
sponds to one minute on, one minute off, or 
¥ time duty. 

(b) Continuous duty means just that. The brake, 
together with its protecting resistor (if used), can 
be connected across the line continuously with- 
out exceeding safe temperatures. 

(c) Special duty — Sometimes, because of conditions 
peculiar to a particular application, the brake 
coil may be designed for a short time duty cycle, 
or for frequent operation where the inrushes to 
the coil determine the ultimate temperature rise. 
This is particularly true on a-c brakes where the 
coil inrushes are high. These applications require 
special analysis by the brake manufacturer. 

There are three basic types of magnetic brake 
operators: 
1. Clapper magnet. 
2. Solenoid. 
8. Motor. 
The clapper magnet operator has low inertia and short 
stroke and is, therefore, faster operating and has longer 
life than solenoid operated brakes. The a-c clapper 


58 





brake shown in Figure 5 has a magnet similar to that 
used on a-c contactors. 

Solenoid brakes have comparatively long strokes. 
Generally, as the lining wears, the stroke increases, and 
on a-c brakes the solenoid stroke must be readjusted 
before the gap becomes excessive and the coil burns 
out because the solenoid will not seal. In the case of the 
a-c solenoid operated brake shown in Figure 6, the 
stroke remains constant as the lining wears, so the coil 
will not burn out because of excessive stroke. Due to 
their large stroke, solenoid brakes tend to hammer 
themselves to pieces, particularly if the torque spring 
pressure is reduced. A-c solenoid operated brakes are 
not used in large sizes, usually not above the 10 in. 
size, because of high inrush wattage and current. Two 
small solenoids are used to operate the disc brake illus- 
trated on Figure 7 in order to obtain a more compact 
unit and to reduce the inrush wattage. 

















Motor operated brakes have the advantage of being 
quiet in operation and are therefore often used on ele- 
vator service. One disadvantage is that they are quite 
sluggish in operation due to the relatively high inertia 
of the rotor. This feature is sometimes an advantage 
when a time delay is desired between the time that 
power is cut off and the brake is applied. Motor oper- 
ated brakes are often designed to release the brakes in 
only one direction of rotation, so separate directional 
switches are required to properly release the brakes 
when used in conjunction with reversing motors. The 
motor operated brake illustrated in Figure 8 overcomes 
one objectionable feature of solenoid operated a-c 
brakes — it has low inrush watts. The rotating magnet 
or torque motor has a constant air gap which is quite 
large. The running and stalled watts are therefore 
practically the same. Figure 9 is an outline drawing of 
the brake of Figure 8 showing the operating mechanism 
in greater detail. Note in the enlarged view of the ball 
jack that the screw rides on hardened steel balls. This 
construction makes the ball jack highly efficient. In 
operation, the torque motor and ball jack make 3 
revolutions and the screw extends 1.6 in., thus raising 
the operating lever and releasing the brake. When 
power is disconnected from the torque motor, the over- 
hauling force of the brake torque spring reverses the 
operating motor and applies the brake. 

Magnetic brakes may also be classified as: 

1. Shoe brakes. 
2. Disc brakes. 
8. Band brakes. 
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Shoe brakes are characterized by good heat dissipat- 
ing capacity, ruggedness, and ease of adjustment. 

Disc brakes are compact and suitable for motor 
mounting. However, they have low heat dissipating 
capacity and are limited to applications where the 
service is not too severe. 

Band brakes have fair heat dissipating capacity. 
They have unequal braking torque for opposite direc- 
tions of rotation and, because they are not free releasing, 
are often times difficult to adjust. 

Most brakes are designed with reasonable leeway for 
mounting. This is particularly true of brakes with self- 
aligning shoes. Small brakes in which the shoes and 
shoe levers are integral require more care in mounting. 
The same is true of most band brakes. The majority of 
shoe and band brakes are designed to be mounted 
with the base in the horizontal plane. However, some 
brakes can with minor modifications be arranged for 
vertical shaft mounting, ceiling mounting, vertical 
mounting or side wall mounting. The vertically mounted 
clapper magnet shoe brake in Figure 10 has an “L”’ 
shaped base to permit mounting the magnet structure 
above the wheel. This construction is used where floor 
space is at a premium. All brake adjustments are at the 
top of the magnet for ready accessibility. 

Brakes should not be exposed to oil, water or dust 
without adequate protection. Oil, even in small quanti- 
ties, reduces the coefficient of friction of brake linings. 
Water in small quantities does not have an appreciable 
effect on the coefficient of friction, because the water 
squeezes out as the lining applies against the wheel. 
However, if the amount of water is excessive, it will 
cause a lowered coefficient. Protective enclosures may 
be drip-proof, weather-proof, water-tight or dust-tight. 
When protective enclosures are used, it is desirable to 
have adjustments reasonably accessible. In the case of 
drip-proof and weather-proof enclosures it is possible 
to arrange the construction so that the enclosure can 
readily be moved out of position for adjustments. 
More difficulty is encountered on brakes with water- 
tight and dust-tight enclosures. However, Figures 12 
and 13 show a split type, water-tight, dust-tight en- 
closure in which the cover only has to be removed to 
make all adjustments accessible. 

The importance of periodic inspection and proper 
maintenance of brakes cannot be overstressed. The fre- 
quency of inspection and adjustment depends upon the 
severity of service. The major points to be checked 
when making periodic inspections are: 

1. Stroke of magnet. 

2. Torque adjustment. 

3. Brake shoe clearance. 

4. Lining condition. 

5. Wheel condition. 

6. Tightness of mounting bolts. 


The most important part of brake maintenance is 
brake adjustment. It is essential that the brake magnet 
stroke be reasonably maintained. If the stroke is ex- 
cessive, the brake will set with shock to the brake and 
connected apparatus. The current required to release 
the brake will increase and the speed of release will 
decrease. In the case of series brakes, a large stroke may 
require the operator to advance the controller beyond 
the first point to release the brake and start the motor. 
The torque spring of the brake should not necessarily 
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Figure 10 — Vertical 14 in. d-c brake for use where floor 
space is at a premium, or where standard horizontal 
brakes interfere with jack shafts. 
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Figure 11 — This solenoid operated 5 in. disc brake is de- 
signed for mounting on the end bell of a motor. In 
service, the brake is enclosed for protection. 











be adjusted to the compression designed to give rated 
torque. The spring should be adjusted to produce a 
smooth stop with reasonably fast release and appli- 
cation. 

The brake should be adjusted to insure clearance 
between the shoes and wheel. If the shoes ride the wheel, 
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unnecessary wear of the linings and heating of the 
wheel will result. Improper mounting of the brake may 
prevent proper adjustment of shoe clearances. Brakes 
designed for horizontal base mounting may not have 
the correct shoe clearance adjustment for vertical or 
ceiling mounting. 

For best results, use repair parts recommended by the 
brake manufacturer. Many troubles are encountered 
when this practice is not followed. The brake manu- 
facturer has undoubtedly made tests to determine the 
material and parts which are most suitable for his 
particular device. This is particularly true of brake 
linings and wheels. Linings and wheels go hand in hand. 
A lining which is satisfactory with one type of wheel 
may be a complete failure with another type of wheel. 
It is good practice, therefore, to follow the recom- 
mendation of the brake manufacturer when buying a 
replacement wheel or lining. He has probably made 
exhaustive tests to determine the combination of lining 
and wheel which he furnishes in his brake. 

Low coefficients of friction are usually obtained on 
new linings due to handling. The natural oil on the 
hands is sufficient to noticeably reduce the coefficient 
of friction. Also, in any shop it is difficult to keep oil 
and grease from machinery surfaces. That is one reason 
for selecting brakes with some factor of safety, particu- 
larly on applications where the load is overhauling. 
Static and dynamic coefficients of friction are practi- 
cally the same for most good linings, although some 
linings show a decrease in coefficient of friction and 
some linings show an increase in coefficient of friction 
at extremely low speeds and under static conditions. 

Lining life is another important factor in the selection 
of linings. A lining which may have a good life with one 
type of wheel may have unsatisfactory life when used 
with a different type of wheel. That is another reason 
for using the matched wheel and lining recommended 
by the brake manufacturer. In general, it has been 
found that linings with the highest coefficient of friction 
show the greatest tendency to score brake wheels. 
Those linings are termed “hard linings.” 

Linings are usually attached to the shoe or disc by 
means of rivets. Linings should be replaced before the 
rivet heads come in contact with the wheel surface. 
New linings should be counterbored so that the rivet 
heads are below the lining surface. All rivets should be 
body tight in the shoe in order to prevent play which 
might cause rivet failure by shear if subjected to shock. 
This is particularly true on applications where the direc- 
tion of rotation of the brake wheel reverses. 

Cast iron brake wheels are usually satisfactory with 
any lining for light service and limited speeds, although 
the wheel wear will vary with different linings. For the 
same rigidity, the weight of the cast iron wheel must 
be increased over that of a steel wheel, so the flywheel 
effect is increased. 

Steel wheels without heat treatment are satisfactory 
with some linings for light service and fairly high speeds. 
However, at pressures above 20 or 30 psi, they are easily 
scored by most linings. Those linings which do not 
score the wheel usually have relatively short life. They 
are called “‘soft linings.” 

Steel wheels which have been hardened are satisfac- 
tory for any lining for practically all service conditions 
unless the wheel temperature is excessive. 
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Figure 12—N. E. M. A. 4-5 enclosure for vertical brake. 
The case is split on a diagonal to make the brake parts 
accessible when the cover is removed. 

A 


Figure 13 — This photograph shows the brake of Figure 12 
with the cover removed. The brake adjustments are at 
the top of the magnet structure to simplify mainte- 
nance. 
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In conclusion, the proper selection of brakes is not 
difficult if the requirements of the specific application 
are kept in mind. Brakes having a torque rating equal 
to full load motor torque are satisfactory for the majority 
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of applications. If the load is overhauling and the effi- 
ciency of the drive is high, a brake having a torque 
rating greater than full load motor torque is desirable, 
particularly if the machine may be overloaded. If the 
equipment must stop at a definite point on successive 
operations, the energy to be absorbed by the brake will 
determine the torque required. On those applications 
where the brake must stop a load more frequently than 
once a minute, the heat dissipating capacity of the 
brake should be checked. 

The speed of operation required in the brake may 
determine the type of brake to use. D-c brakes are 
usually more rugged than a-c brakes, and have the addi- 
tional advantage that the -speed of application and 
release are more readily controlled. 

A brake may be properly selected and still give 
unsatisfactory performance due to inadequate mainte- 
nance or improper adjustment. Proper maintenance 
and adjustment are vital to keep repairs to a minimum. 
Brake linings and wheels go hand in hand, so it is good 
insurance to use the material recommended by the 
brake manufacturer. 
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J. D. Leitch: It has been my experience that the 
selection of the coil for series brakes is often dealt with 
too lightly and I would like to add a few remarks to 
those made by Mr. Lillquist on the application of 
series magnetic brakes. 

Most of the manufacturers of electric brakes build 
about seven different sizes varying in torque from 100 
to 7000 lb-ft. Any one of these sizes will cover an adjust- 
able range of torques and the series coil is selected to 
operate with a particular motor at some definite torque 
value within this range. Thus any one size of brake has 
a number of coils varying in wire size and number of 
turns. 

We normally select the coil on the basis of the full 
load current of the particular motor with which it is to 
operate. In most cases, this is quite satisfactory. If, 
however, a particular job is over-motored and we choose 
a coil in terms of the motor rating, we are likely to run 
into trouble due to setting of the brake on light loads. 
This results in repeated release and setting of the brake 
with consequent overheating and checking of the wheel 
face. This could have been taken care of easily by the 
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selection of a coil having a greater number of turns of 
smaller wire. 

Another difficulty we have run into in the selection of 
series brake coils is just the reverse of the above, when 
the duty cycle is very severe or when the motor is 
greatly overloaded. I have known cases where the brake 
coils would reach temperatures much beyond their 
rating but on investigation have frequently found a 
large blower directed on the motor. In one case, the 
rms current on the motor was 160 per cent full load. 
Again it is an easy matter to take care of such a diffi- 
culty by the selection of a coil with less turns of larger 
wire. 

I mention these two common examples of improper 
selection of series coils because they are important to 
users as well as to brake manufacturers. If we know 
the load conditions in these exceptional cases, we can 
easily make the proper selection of the coil in the first 
place and save time, trouble and expense. 

C. G. Dimitt: We would like to point out that too 
frequently many of the factors mentioned by Mr. Lill- 
quist are given very little consideration when new 
brake installations are being designed. 

One factor in design layouts which we have found 
merits careful consideration is that of determining the 
maximum allowable speeds. Some time ago, on a num- 
ber of dynamic lowering controllers, the lowering speeds 
were increased 200-250 per cent on crane hoists powered 
by 135 hp, 410 rpm motors. Consideration of equation (4) 
in Mr. Lillquist’s paper indicates that for a 25 per cent 
increase in speed, there will be more than 50 per cent 
increase in the energy which the brake must dissipate. 
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frequency of operation, the increase in energy dissi- 
pated by the brakes resulted in greater wear and more 
frequent renewals of brake wheels, shoes, and other 
parts. The slight improvement in operation due to the 
change in speed did not justify the additional mainte- 
nance required and consequent loss of time. The speeds 
were later reduced to their previous values. 

For special duty applications requiring unusual 
performance, we have found that care must be exercised 
in combining controller, motor, and brake character- 
istics: A controller designed for use with a motor having 
a one hour or greater time rating may give current 
values which will result in unsatisfactory brake perform- 
ance if the brake winding is designed for the % hour or 
less motor rating, particularly if the brake is adjusted 
to give 100 per cent or more of rated torque. 

In the design and layout of crane and mill auxiliary 
drives, machine builders are frequently faced with 
getting a maximum of equipment into a minimum of 
space. This may result in brakes being so located that 
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it is necessary to remove a motor in order to remove the 
brake shoe hinge pins. When this is the case, the com- 
paratively simple job of changing brake shoes assumes 
the proportions of a major job, requiring much more 
time, and more men. 

One method of providing a more accessible brake 
mounting is to utilize the extension of the high speed 
shaft on gear reducer units. This method not only has 
the advantage of providing a more accessible location, 
but in addition it places the brake where a motor or 
armature may be changed without disturbing the brake 
adjustments, eliminating the handling and changing 
of the brake wheel. 

For crane hoists requiring the use of two brakes, the 
use of a high speed shaft extension for one of the brakes 
not only meets the safety requirements of providing a 
brake to hold the hoist in the event one of the brakes 
has been dismantled to permit a motor or armature 
change, but it also permits the use of duplicate brakes, 
without sacrificing any torque capacity. This is not 
usually the case where the backshaft is used for the 
location of the second brake required. 

Not all of the difficulty in removing hinge pins to 
change brake shoes is due to the machine builder’s 
design layout. When the machine builder or our own 
shops do such a good job of painting that they include 
the exposed portions of hinge pins, they may also be 
arranging for the field maintenance man to spend many 
unnecessary hours in removing pins before brake shoes 
can be changed. 

Brakes exposed to extreme mill dirt, moisture, or 
weather conditions may also have the exposed sections 
of pins become coated or rusted sufficiently to prevent 
easy removal. We have seen pins being sledged out so 
severely that the center portion of the pin actually 
telescoped out of the hardened shell without materially 
moving the pin through its bearings. 

In an effort to prevent the corroded portion of the pins 
jamming in the bearings, some experiments have been 
made using grease fittings to lubricate the bearings. 
However, the lubricant does not readily work its way 
along the exposed portions of the pins and we are right 
back where we started. Recently, arrangements were 
made to provide a split thin wall tubing over the ex- 
posed sections of the pins which we hope will keep the 
covered sections of the pins clean and clear of paint, 
rust, or other mill adhesive deposits. As none of these 
units have been put into service, no reports are available. 

In connection with the exposure to mill and weather 
conditions, it is frequently found necessary to store 
brakes, either before or after mounting in place on 
drives, for sometime they are placed into actual service. 
In such cases the brakes and other mechanical parts of 
the drives are subject to deterioration which may 
seriously affect performance when the equipment is 
put into service. It is our understanding that some of the 
machine builders have been experimenting with pro- 
tective coatings which can be painted on to preserve 
machinery exposed to corrosive atmospheres. If such 
coverings can be easily applied to brake parts without 
causing damage, will last indefinitely and still be readily 
removed when desired, there would seem to be possi- 
bilities in using such materials to protect brakes and 
drive parts on equipment in storage as well as in service. 
Mr. Lillquist has mentioned a maximum wheel oper- 
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ating temperature of 400 F. How can a maintenance 
man determine whether or not this temperature has 
been reached without the use of fragile thermometers 
or other temperature indicating instruments? One of 
our maintenance men has come up with the idea of 
carrying a piece of string solder which melts at approxi- 
mately 400 F. A brake wheel suspected of reaching an 
excessive temperature can be readily tested to see if it 
will or will not melt the solder when the operating tem- 
perature has been reached. 

Another factor in brake performance mentioned by 
Mr. Lillquist is the matching or combination of brake 
wheel and lining characteristics by the manufacturer. 
In attempts to obtain increased wheel life, lining life, 
or both, experiments are frequently made with materials 
other than those furnished by the brake manufacturer. 
This is particularly true of lining materials. Experience 
has shown that when increased life is obtained, it may 
be at the expense of some other characteristic, such as 
torque output. Therefore, the results of changes in the 
manufacturer’s materials should be carefully analyzed 
and evaluated before making such changes permanent. 
Too frequent renewals of wheels and shoes may be an 
indication of poor adjustment or of improper brake 
application. A change in materials may aggravate 
such conditions. 

Too frequent renewals may develop on brakes which 
are properly applied and maintained. Where service 
conditions have not changed and renewals are the same 
as original parts, excessive shoe renewals can usually 
be traced to improper applications of linings in the 
maintenance shop. Linings must be of the proper size 
and shape with drilled holes not larger than the rivet 
diameter, and be tightly installed with the correct type 
of rivet for the brake in question. An analysis of the 
brake manufacturer’s standards and methods in doing 
this work of relining provides a good starting point in 
setting up similar standards and methods for relining 
in mill shops. 

The importance of brake adjustments has been 
pointed out by Mr. Lillquist. We believe that the im- 
proper adjustment of brakes is the one greatest cause 
of trouble with brakes properly applied. Why are 
brakes improperly adjusted? In most cases the men who 
make the adjustments do not know the proper pro- 
cedure for correct adjustment. In general, an attempt 
is made to train men in the adjustment of brakes, using 
the manufacturer’s instruction sheets as a basis. This 
instruction is usually given at a maintenance office or 
shop, and normally there are no brakes set up to practice 
on. In most cases, too, it is impractical for the mainte- 
nance men to carry the instruction sheets to the job, 
even if they knew they were going to do that type of 
work, because of the grease and dirt encountered. 
Therefore, we should like to see all of the brake manu- 
facturers adopt as standard the provision of an instruc- 
tion plate of durable, legible construction, mounted on 
the brake itself. The manufacturers usually find a 
favorable spot for installing their nameplates. Similar 
arrangements could be made for the installation of the 
instruction plate. This instruction plate should contain 
simple, brief instructions in proper sequence for making 
correct brake adjustments. The data should includ 
the proper air gap or stroke required, and the sprin; 
compression which will give rated torque. 
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Two very common causes of poor brake performance 
due to maladjustment are too great air gap or stroke, 
and too great torque spring compression. To prevent 
the use of excessive torque spring adjustments we have 
nstalled a number of brakes equipped with stops 
velded into position so that spring compressions are 
imited to a pre-determined value. For most cases the 
tops have been provided to give 100 per cent rated 
torque. For special applications where the brake size or 
capacity installed was determined by factors other than 
torque rating, the stops were located to give the desired 
torque at values appreciably less than 100 per cent rated 
torque. The use of these stops has given very good 
results. 

To simplify the adjustments necessary to give the 
desired air gap or stroke, we would like to see brake 
manufacturers provide as standard equipment on their 
brakes an index and scale arrangement properly gradu- 
ated to read directly the movement made from the set 
to the release positions. 

We would also suggest that plants using the various 
manufacturers’ equipment be given a more general 
distribution of instruction sheets covering their methods 
of applying linings and making adjustments, and any 
other data which will assist in the selection and mainte- 
nance of brakes. 

J. H. Miller: I would like to bring up an old question 
that every now and then comes to the fore, that of cast 
iron versus cast steel wheels. Also, I often hear the ques- 
tion asked, why we don’t use a cast shoe directly against 
a cast steel wheel, such as is used in trolley service? 

R. W. Graham: Mr. Lillquist did not mention the 
fact that we are using a-c rectifiers for brakes on con- 
veyor belts and other almost continuous operating 
drives. I would like to have an expression from him on 
the applications of this rectified a-c brake against the 
motor operated brake. Why do they use a motor 
driven brake twentyfour hours a day when the same 
thing can be accomplished with a stationary a-c recti- 
fied brake? We have a few of these a-c selenium rectified 
brakes and their performance has been very satisfactory. 

Another question I would like to ask Mr. Lillquist: 
What are the particular limiting or determining factors 
that govern the choice of series or shunt wound brakes 
on ore unloaders and ore bridge hoists? We have many 
control builders, who say, ““We will give you either series 
or shunt brakes.” 

A. E. Lillquist: Referring to Mr. Graham’s com- 
ments first, rectifiers are used in conjunction with 
brakes, as I mentioned, but at the present time it is 
quite often difficult to get good delivery on rectifiers. 
For that reason we have had to put off the use of recti- 
fiers in- many instances. When they are more readily 
available, they will probably be used more extensively. 

Series brakes are designed to pick up on 40 per cent 
full load motor current and hold down to 10 per cent. 
In connection with the holding and closing lines on 
bucket hoists, quite often less than 40 per cent current 
is available for release. As a matter of fact, the current 
in many cases is somewhere around 20 per cent full 
load motor current. Brakes can be designed to release 
on 20 per cent full load motor current, but frankly they 
usually are a little too sluggish for the application. A 
brake designed to release on 20 per cent full load motor 
current usually requires a large magnet structure and 
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this results in greater inductance and therefore more 
sluggish operation. For that reason a shunt brake with 
a very low voltage coil and a protecting resistance cut 
in after the brake is released often answers the purpose 
more satisfactorily. The time of release of the shunt 
brake compares favorably with the time of release of a 
series brake when called upon to release on 40 per cent 
full load motor current. 

Mr. Dimitt’s comments on actual field experiences 
with brakes are a worthy addition to the paper under 
discussion. Sometimes trouble is encountered because 
of paint on the pivot pins, and, as mentioned by 
Mr. Dimitt, this can be prevented by covering the 
exposed portion of the pins with protecting tubes. We 
are now using that arrangement as standard on one 
type of brake. Sometimes sticking of the pivot pins 
in the base is due to improper mounting surfaces. The 
surfaces on which the four base pads rest may not be 
in the same plane. This results in twisting of the base 
and improper alignment of the pins, thus causing bind- 
ing between the pins and the pin holes. Shimming or 
raising the base by means of adjusting screws quite 
often aggravates this condition, particularly if the work 
is not carefully done. It is better to be sure that the 
mounting surfaces are in the same plane before install- 
ing the brake. 

Brake wheels are usually coated with a rust pre- 
ventive compound. Slushing compounds of the type 
used on wheel and pulley bores and on gears are not 
satisfactory, because they cause poor coefficients of 
friction between wheel and lining. We use a rust pre- 
ventive which will not interfere with brake performance 
if the user forgets to clean off the wheel surface before 
placing the brakes in service. 

Mr. Miller raised the question of cast iron brake 
shoes on cast steel wheels. The chief reason for not using 
cast iron brake shoes against steel wheels is that the 
coefficient of friction is too variable and is also quite 
low. Furthermore, I believe the service in industrial 
brakes is much too severe. Cast iron would be picked 
up on the steel wheel and welding action might result. 

Mr. Leitch discussed the question of series coils in 
some detail and his comments were very worthwhile. 
Series coils are usually rated on the time cycle or time 
basis of the motor with which they are used. However, 
if the job is overmotored, it is necessary to take that fact 
into account when selecting or designing the brake coils. 
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THE Performance OF 
LARGE Hot Slast Sioves 


...++ blast heating ability is determined by the heat 


storage and transfer capacity of one stove and not by 


the total of the group .... for normal basic iron pro- 


duction, two properly designed stoves in continuous 


operation will insure reasonable blast temperature 


A THE purpose of this paper is to present operating 
data on new large hot blast stoves showing the per- 
formance that can be expected at various rates of 
blowing and various blast temperatures, and also 
to point out certain fundamentals of stove application 
as to number of stoves, total heating surface and brick 
mass required. 

The blast furnace stove does not lend itself to easy 
calculation of heat transfer and storage possibilities, 
due to the variable and complex changes which are 
continually taking place. Methods of calculation have 
been presented and are used to some extent, but in 
most cases the size of stoves is dictated by many re- 
quirements other than actual heat transfer. These 
include size of checker opening (which is determined by 
the cleanliness of the gas available), minimum brick 
thickness (usually arbitrarily set by the operators in 
accordance with previous practice), size of existing 
stove shells if a new lining is the question, and space 
available if new stoves are being considered. If the size 
of checker opening, minimum brick thickness, and size 
of stove shell are arbitrarily set, the designer has 
practically no leeway in designing for the thermal 
requirements of the job. His only freedom is in actual 
brick shape and structural design, and in most cases 
the brick shape is dictated by the classification of 
special shapes and the resultant percentage above 
base price. In other words, in the design of stoves, 
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which are basically pieces of heat transfer equipment, 
the subject of heat transfer takes a secondary place. 
Agreed that these other factors, based on required 
continuity of operation and the long experience of 
operators, are fundamentals which cannot be brushed 
aside in the interest of theoretical heat transfer advan- 
tages, yet it is true that more attention could be given 
the use to which the stove is to be put without jeopard- 
izing the factor of reliability. In fact, the deterioration 
of brick work may be lessened by a more complete 
understanding of the thermal requirements of a stove. 
One of the factors often overlooked is the number of 
stoves and heating surface per stove. The following 
excerpt from A. L. Foell’s paper, “Essential Considera- 
tion in the Design of Blast Furnaces’’, rather completely 
covers this point. He states: 


“The number of stoves required for the operation of 
a furnace has long been a subject of controversy, and 
often rather fundamental concepts have been over- 
looked. The first of these is that the four-stove furnace 
plants have come down from the era during which 
dirty gas was used and frequent and regular shutdowns 
of one stove for cleaning were a necessity. The second 
is the fact that the total heating surface in a group of 
stoves used singly is not the determining factor. It is 
generally recognized that the maximum straight-line 
temperature available for any given blast volume is 
determined by the heating surface in one stove. If this 
statement is accepted at its face value, and it is assumed 
that the stove may be heated as rapidly as it is cooled, 
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there is no reason why more than two stoves should be 
used. There are many practical considerations, how- 
ever, that make three stoves necessary: (1) the time 
consumed in changing stoves, (2) the difficulties in 
burning gas at the rates necessary to fully heat the 
stove, and (3) the necessity for shutting down a stove 
for repairs. It would then appear that three stoves 
equipped with large burners and ample heating surface 
will satisfactorily take care of the furnace; and if one 
stove is down, the two remaining stoves would be ade- 
quate to operate the furnace at somewhat lower blast 
temperatures than the maximum available with three 
stoves. This, at first glance, might seem an insufficient 
margin of reserve capacity, but when it is considered 
that all new stove installations are predicated on 
straight-line blast temperatures of from 1400 to 1500 F 
and that most furnaces are operated on blast tempera- 
tures below 1200 F, the penalty when operating with 
two stoves is not likely to be very great. 

“It is evident that the stove problem must be 
attacked primarily from the point of view of the per- 
formance capacities of a single stove and the ability 
to burn gas in that stove. With the present trend toward 
decreased stack temperature, increased blast tempera- 
ture and the use of clean gas, it has become impossible 
to use brick thicknesses of 24% and 8 in. and still main- 
tain an economical balance between heating surface, 
brick mass and stove-shell dimensions. With the low 
stack temperatures and high blast temperature now 
demanded, it is necessary to reduce the average rate of 
heat transfer in a conventional stove to a figure below 
10 Btu per sq ft per min. The ability to heat a given 
blast volume to a given straight-line temperature while 
maintaining a limited stack temperature in a stove is 
determined therefore by its heating surface, or by the 
rate of heat transfer, which is determined by the exposed 
surface and not by brick mass or its heat-storage ca- 
pacity. It is, of course, necessary that an adequate 
usable brick mass be available with this heating surface, 
so that the stove shall be able to carry the required 
heat for some specified period of time. This bemg the 
case, the heating surface of a single stove determines 
the maximum straight-line blast temperature that can 
be carried by any number of stoves; the active brick 
mass determines the length of time the stove can stay 
on the furnace; and the size of burner, combustion 
chamber and stack auxiliaries determine the amount 
of gas that can be burned and the time required to 
heat the stove.” 

The ability to hurn gas is not entirely a question of 
burner size as has been discovered by many operators. 
It is known that burner nozzle diameter is of primary 
importance in developing the full rating of large burn- 
ers. No attempt will be made to cover the causes of 
burner pulsation and fiash back, other than to point out 
that ample inlet nozzle and combustion chamber cross- 
section plus adequate chimney valves and stacks are 
essential. As the combustion chamber increases in size, 
more and more checker chamber volume is lost and 
unless a stove of large shell diameter is available it is 
impossible to obtain the required heating surface with 
high gas burning capacity. This one factor has, in many 
cases, been the only reason for using four stoves instead 
of three. It should be kept in mind, however, that if 
four stoves are used each one must have the heating 
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surface needed to heat the blast and that the only 
advantage derived by the use of four stoves has been 
the reduction in required gas burning rate. 

Again quoting Mr. Foell: “In order that brick mass 
may be useful, it must be close enough to some exposed 
brick surface to allow its stored heat to reach the sur- 
face before the surface temperature falls below the 
required point. This distance appears to be about 1 in. 
Brick farther than 1 in. from the heating surface cannot 
be heated and cooled during the ordinary stove cycle. 
From this standpoint, considering only a single stove, 
the thickness of checker brick should not be more than 
2 in. if economical use is to be made of the brick. If we 
now consider a group of three stoves designed to burn 
an ample supply of gas, and provided with enough heat- 
ing surface to assure reasonably low stack tempera- 
tures, the checker brick thickness should be materially 
less than 2 in. in order to obtain proper balance be- 
tween heating surface, brick mass and maximum over- 
all economy from the stove installation. Checker wall 
thicknesses of 1 to 14% in. are not uncommon in mod- 
ern stoves. To obtain structural stability, the checkers 
must of necessity be laid up of special tile properly 
confined by a ring wall of stepped construction. 

“Checkers with 2-in. to 2% in. walls are in some 
instances considered necessary, in the belief that thin 
walls are more vulnerable than thicker ones to slagging 
and disintegration from alkalies in the blast furnace gas. 
Neither of these difficulties, however, can be remedied 
by merely increasing checker wall sizes. Slagging has 
been virtually eliminated by the fine cleaning of stove 
gas, and where alkaline conditions exist difficulties 
from this source are confined to the top 10 ft of checkers. 
It is, therefore, a question either of applying special 
or super-duty brick in this section of the checker 
chambers or occasionally replacing these checkers if 
failure from disintegration occurs.” 


TESTING METHOD 


Having presented some of the theoretical considera- 
tions involved in stove performance, we will now turn 
to the actual operating results obtained on two sets of 
stoves. Experiments were made on two typical hot blast 
stove installations to determine the maximum duty 
that can be expected from one stove, both from the 
standpoint of blast heating and gas burning ability. 
The criterion of a hot stove was set at a 2000 F dome 
temperature or a 350 F stack temperature, and heating 
was stopped as soon as either of these temperatures 
was reached. These temperatures are considered con- 
servative and are not necessarily the safe upper limit 
for either section of a stove. It may, at times, be neces- 
sary to exceed these temperatures in order to provide 
a particularly high blast temperature, but for the 
normal blast temperature of 1000-1200 F these limits 
are adequate. The stove used for the test was operated 
independently of the regular cycle set up for the furnace. 
That is, it was heated to the predetermined value of 
stack or dome temperature as rapidly as possible and 
then put on the furnace and allowed to stay on the 
furnace until the mixer valve was completely closed. 
It was then put on gas and reheated at the maximum 
burner capacity. As soon as the previously stipulated 
stack or dome temperatures were obtained, it was re- 
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turned to the furnace. These experiments were limited 
to the blast temperatures and wind volume being used 
on the particular furnace and for that reason tests 
were not available throughout the full range of blast 
temperatures or over a range of blast volume. 

The furnaces and plants involved are not given by 
name but are listed by letter symbols. The stoves are 
of the nested checker type and the pertinent dimensions 
are listed in Table I. It will be noted that heating sur- 
face and brick mass are listed under two headings: 
“checkers only” and “‘total.”” The exposed brick surface 
of the stove dome and combustion chamber is equally 
effective in transferring heat and a brick mass to a depth 
of 1 in. behind this surface is available for heat storage. 
These added amounts of surface and brick weight are 
included in the column headed “Total surface and 
brick weight,” and are used in making all calculations 
regarding the operation of these stoves. - 


DESCRIPTION OF STOVE EQUIPMENT 


The two stoves tested were identical in cross section, 
both being 24 ft in diameter with 6 ft-11 in. diameter 
combustion chambers and a free area in the checkers 
of 100 sq ft. The stoves differed in the following dimen- 


sions: 
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Plant A Plant B 
Stove height, ft............s.00.. 110 100 
Checker height, ft-in............. 90—1)4 78—3 
Heating surface, sq ft............ 219,500 191,000 
Weight of checkers, Ib............ 1,889,400 1,652,000 
Burner rating, cfm............... 22,500 15,000 
Burner fan volume, cfm.......... 19,000 13,500 











A typical cross section is shown in Figure 1 and a 
photograph of combustion chamber and top checkers 
in Figure 2. 

The stove dome temperatures in both cases were 
obtained by bare chromel-alumel couples inserted in a 
special fire brick block located in the ring wall just 
above the top of the checker work (Figure 3). The 
accuracy of this method of dome temperature deter- 
mination has been checked by the use of a platinum 
couple inserted through the dome plug and has been 
found to check closely. There are three methods 
commonly used for measuring the dome temperature 
of stoves; they are the radiation pyrometer, a couple 
in the ring wall brick work and a couple inserted 
through the dome plug. Of these three methods, it is 
believed that the radiation unit or the couple in the 
ring wall brick are the most indicative of actual top 
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TABLE | 
Principal Dimensions of Stoves 


| Plant A | Plant B 


Description 





“Stove diameter, ft 24 | 24 
Stove height, ft 110 | 100 
Height of checkers, ft-in 90—1'4_ | TR—3 
Combustion chamber diameter, ft-in.. . . 6—11 | 6—11 
Combustion chamber area, sq ft 37.6 37.6 
Burner nozzle diameter, in............. 38 38 
Number of chimney valves............ 2 2 
Size of chimney valves, in 45 45 
Diameter of stack, ft 10 10 
Height of stack, ft 200 200 
*Heating surface in checkers, sq ft 217,075 188,400 
Total heating surface, sq ft 219,500 191,000 
Pounds of brick per sq ft of heating 
8.57 8.57 
Pounds of brick in checkers........... 1,864,168 1,625,000 
Pounds of brick available for heat 
1,889,400 1,652,500 
Free area in checkers, sq ft............ 99.47 99.47 
Checker opening, in 15g x 15% 15¢ x 15% 
Brick thickness, in 14 1% 
Burner rating, cfm 22,500 15,000 
Burner fan rating, cfm 13,500 
Fan head, in H,O 











*This includes surface in cross passes. 


checker and dome brick temperature. In many cases 
where couples are inserted through the dome plug, a 
sudden rise of 200 to 300 F is indicated when the stove 
is put on the furnace. This is accounted for by the fact 
that the stream of combustion gases has a low velocity 
through the space above the checkers and does not 
wipe against the dome brick and couple at the center of 
the dome. The conductivity of the couple is apparently 
great enough to reduce the hot junction temperature 
by the amount indicated because of the low conduc- 
tivity of the protection tube. In the case of the radiation 
pyrometer, an attempt to read actual top checker 
temperature is made. These readings can, however, be 
seriously affected by any dirt in the flame, as these 
particles will either hide the checkers from the radiation 
unit which will in that case show the temperature of the 
particles in the flame, or if there are relatively few 
particles, they will tend to increase the temperature 
indicated. 

Both plants were well supplied with recording and 
control instruments so that accurate data on all phases 
of stove operation were available. The rate of gas flow 
in each case was determined by a flow meter in the line 
and the readings corrected for the gas conditions exist- 
ing at the time of the test. The burner regulation was 
checked at the setting used, which in each case was 
determined by the capacity of the burner fan — that 
is, the maximum air available from the fan was being 
used for combustion with a gas flow such that 1.5 per 
cent Oe was present in the stack gases. The heating 
value of the gas was determined from a calorimeter in 
the blast furnace gas system. In both plants, the stove 
gas pressure was controlled at between 9 in. and 11 in. 
water gage. The volume of wind was in both instances 
measured by a venturi meter on the inlet side of a 
turbo blower. 


DISCUSSION OF RESULTS 
It will be noted in Table II that gas was not burned 
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at the maximum rate during the whole heating cycle 
in some tests. The practice of heating for about ten 
minutes at 11,000 cfm was followed during periods 
when the combustion chamber was not considered hot 
enough to maintain combustion at high flow rates. 
The low efficiency shown during No. 2 test at plant A 
is accounted for by the condition of the stove when 
heating was started. In this case the stove was on blast 
until the mixer valve was closed and allowed to stand 
over night before being reheated. During this period of 
12 to 15 hours, a good deal of heat was lost by radiation. 
This heat loss had to be made up before the stove 
reached the predetermined dome temperature which 
established the end of the heating cycle. The heat thus 
lost is reflected in the low efficiency of 82.5 per cent. 
During all the tests there were some changes in blast 
temperature or wind volume and sometimes both, 
resulting in inaccuracies due to lag of control and 
changes in hot blast main lining temperatures. On the 
whole, however, the results are indicative of the per- 
formance which may be expected from these stoves. 
The figures which first attract attention are time on 
gas and time on the furnace. At plant A, with larger 
stoves and burners than at plant B, the heating time 
is very little over one half the cooling time, which is the 
reverse of usual stove practice. At plant B the time 
of heating, while less than the time of cooling, would 
leave only a little more than time to change stoves if 
two stove operation became necessary. It is apparent 
from these figures that two of the stoves at plant B 


Figure 2— View from top of stove, showing combustion 
chamber and top checkers. 








could be relied on to heat 77,000 cfm of wind to 1150 F 
and maintain this cycle satisfactorily. It is entirely 
possible that a blast temperature of 1200 F could be 
maintained using two stoves if the burners were oper- 
ated at maximum capacity at all times and no more 
than 10 minutes used for stove changes. If blast tem- 
peratures above 1200 F or rates of blowing above 
77,000 cfm are required, it would be impossible to oper- 
ate with only two stoves. The usual basic iron furnace, 
however, is normally run with blast temperatures 
below 1200 F. 

At plant A, with larger stoves, the spread between 
time required for heating and cooling is even more 
marked. If the time required to change stoves is dis- 
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Figure 3 — Sketch showing arrangement of thermocouple 
for measuring stove dome temperature. 


regarded and a stove efficiency of 85 per cent assumed, 
the heat available for blast heating at 23,800 cfm burn- 
ing rate is 23,800 x .85 x 95=1,920,000 Btu per min. 
At 77,000 cfm wind, this is equal to 25 Btu per cu ft 
of air, which, based on a 200 F cold blast temperature, 
is equal to 27.5 Btu per cu ft above 60 F. This is equiva- 
lent to a blast temperature of 1500 F. This temperature, 
however, cannot be attained when using two stoves, 
because of the time required to change stoves. The 
effect of this lost time, which is a constant of about 
10 minutes, varies with the heat storage capacity of 
the stove which, in turn, varies with the blast tempera- 
ture to be carried. We know from experience with other 
stoves that a mean temperature drop in the brick of 
400 degrees can be relied on when using a blast tem- 
perature of 1500 F with a maximum stack temperature 
of not over 400 F. This would allow a total heat storage 
of .275 x 400 x 1,889,400=208,000,000 Btu which 
could carry the furnace for 208,000,000 — (77,000 x 23) 
=118 minutes at 1400 F. If 10 minutes is allowed for 
stove changes this leaves 108 minutes for heating which 
will supply 212,000,000 Btu usable for blast heating. 
These figures indicate that when blowing 77,000 cfm 
a blast temperature of about 1400 F is possible when 
operating on two stoves. Again it must be remembered 
that the burners must be kept at maximum efficiency 
and the time for stove changing held to a minimum if 
such results are to be obtained. 


The difference in maximum blast temperature avail- 
able on two stove operation at the two plants is not fully 
accounted for by the difference in the gas burning rate. 
The difference in calorific value of the gas at the two 
plants, plus the difference in gas burning rate, amounts 
to a change of heat input of about 20 per cent, which 
is approximately the difference in heat content- of 
1200 F and 1400 F air. It is a mistake to assume that an 
increase of heating value of the gas can be utilized to 
increase the rate of heat input to the stoves, for as was 
noted previously the amount of gas burned is limited 
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by the fan output. In other words, the rate of heat in- 
put is determined by the amount of oxygen available to 
burn carbon monoxide and hydrogen, so, regardless of 
the heating value of the gas, the actual heat release is 
controlled by the fan capacity at the particular pressure 
involved. The higher calorific value gas, however, pro- 
duces a higher flame temperature, which gives higher 
dome temperatures, and the resulting advantage of a 
better heat transfer rate and increased stove efficiency. 
This factor is well illustrated in the results presented. 
Dome temperatures of 2000 F were obtained at plant A 
using 95 Btu gas with a maximum stack temperature 
slightly over 300 F, while at plant B a maximum stack 
of 350 F was reached before the dome temperature 
attained 2000 F when operating on 88 Btu gas. The 
effect of these temperature differences is also reflected 
in the stove efficiencies, although the difference in heat- 
ing surface would also affect this factor in the same way. 


Another factor affecting efficiency and overall stove 
performance is the cold blast temperature. This tem- 
perature sets the minimum brick temperature at the 
bottom of the stove, and of course thus sets the mini- 
mum stack temperature and stack losses. Therefore, a 
high cold blast temperature results in lowered stove 
efficiency if all other factors remain constant. The in- 
creased heat carried to the stove by the higher cold blast 
temperature does, however, reduce the heat storage and 
transfer requirements by that amount and to that ex- 
tent is helpful. 

The difference in efficiency of the two sets of stoves of 
about 3 per cent on the average may be caused by 
cumulative errors in data, but can also be accounted 
for by the points discussed above. To summarize, these 
points are greater heating surface and calorific value of 
gas, tending to increasing efficiency, and high cold blast 
temperature, tending to decrease efficiency of the 
stoves at plant A. 


FACTORS INFLUENCING STOVE OPERATION} 


When considering new stoves, after a decision regard- 
ing heating surface and resulting brick mass has been 
made, the burner capacity and combustion chamber 
diameter must be set so that the stove will be capable 
of maximum performance. The size of combustion 
chamber, while highly important, is often given too 
little consideration, or if seriously considered, is modi- 
fied to a great extent by the necessity of using an 
existing stove shell of too small a diameter. Actually the 
combustion chamber occupies a large percentage of the 
stove cross section and therefore limits the checker 
volume in any given shell and for that reason should be 
made as small as is consistent with the required gas 
burning rate. A gas burning rate of 400 cfm per sq ft 
of combustion chamber cross section has been con- 
sidered the maximum for pulsation-free operation. In 
this case, however, a burning rate of 630 cfm per sq ft 
was used without trouble. 


The question of stove heating is often considered 
solved by buying burners of ample capacity. This is 
not necessarily the case. Burners will pulsate and upset 
regulation for many reasons not under the control of the 
manufacturer. The trouble is usually blamed on the 
burner and many adjustments made without notable 
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ee a a a ee gaat cw 
\verage rate of gas burning, cfm...... 


Heating value of gas, Btu per cu ft... ... 
Total heat input, Btu.............. : 
Time on furnace, min.............. 





Hout cutout, Btn. .... 2.66 ..6. 


Maximum stack temperature, F........ Les 
Average stack loss, per cent.......... Sein Sia poate Tee aa eal 


Radiation loss, per cent............... oe Ae Pee 4.1 
Efficiency, per cent.................. 2 eile sath abate se ce ta 88.9 
Maximum dome temperature, F. . . hee tg A. 2000 
Minimum dome temperature, F.....................2000- 1370 
SS) SR Pe eee ST re ee ae 
ee) a) re 275 
Calculated mean temperature drop in brick work, F........ 476 
ES OE EA Ea ee ye eae 219,500 
Heat transfer rate — Heating, Btu per sq ft per min........ 9.1 
Heat transfer rate — Cooling, Btu per sq ft per min........ 5.2 


success. It is of interest to point out that no pulsation 

took place during the tests shown above. The actual 

cause of pulsation and its cure was not studied on these 

stoves nor is a “cure-all’’ to be presented. It can be said, 

however, that certain steps were taken to prevent 

pulsation and that probably all of them had some effect. 

They are: 

1. Large diameter of burner opening into combustion 
chamber — 38 in. in this case. 

2. Flared burner connection. 

3. A high head fan. 

The first two items affect the gas velocity where the 
gas is being lighted and probably have an affect in pre- 
venting periodic flash back. The third item prevents 
a sudden change in combustion chamber pressure from 
material reductions in the volume of air delivered by 
the fan, as it is operating on a relatively steep portion 
of its head curve where pressure changes have very little 
effect on the volume of air delivered. This prevents an 
initial pressure impulse from starting a periodic pulsa- 
tion which is self sustaining. 

The free area in the checkers, stack valve size and 
stack height and diameter all have their effect on the 
back pressure of the stove and the performance of the 
burner. The back pressure in the combustion chamber 
of the stoves at plant A was 0.3 in. H2g0 and the chimney 
valve pressure —0.2 in. H20, giving a total pressure drop 
on the stove of 0.5 in. He0. This low back pressure is 
thought to have helped in preventing burner pulsation. 

Another factor influencing both stove efficiency and 
life of brick work which should not be overlooked by 
the operators is that a stove should be so heated that, 
if used on a fixed cycle, the mixer valve is completely 
closed when the stove is taken off the furnace. By doing 
this, the average dome temperature can be considerably 
reduced from the usual practice in stove operation. 
This point is well illustrated in the test data presented. 
The stoves at plant A were heated to a dome tempera- 
ture of 2000 F, carried the heat demanded for over 
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5 <a cece Sa a 124 
Sree Ee 22,900 
Maximum rate of gas burning, cfm....................... 23,800 


kona \aaas soma eee 98 

5 hal atin a ok alata eke 278,800,000 
jain wi tlie &¢ 5 teenie ae 219 
\verage rate of blowing, cfm.......... ba seven dl 77,000 
Average hot blast temperature, F eee a vee th 1050 
Average cold blast temperature, F..... .. er 280 

, ; 248,000,000 
en a ee 277.5 


1,889,400 








A B B 
151 | 103 140 180 
23,200 23,200 20,300 21,000 
23,800 | 23,200 | 21,000 21,000 
95 | 99 88 ts] 
| 334,100,000 | 236,500,000 249,920,000 333,000,000 
255 | 180 155 215 
72,890 77,500 77,000 77,000 
1038 1033 1150 1110 
260 260 200 200 
| 275,900,000 | 206,200,000 209,200,000 287,000,000 
287.5 265 300 300 
| 325 290 350 350 
7.5 6.54 9.1 9.1 
10.0 5.21 7.4 4.9 
82.5 87.25 84.0 86.0 
2000 2000 1900 1970 
1360 1360 1410 1420 
1,889,400 1,889,400 1,652,500 1,652,500 
275 275 275 275 
530 396 | 460 631 
219,500 219,500 | 191,000 191,000 
8.3 9.14 7.82 8.35 
4.95 5.22 7.05 7.00 














3 hours, and finished the cycle with a closed mixer valve 
and a dome temperature of 1360 F. The average dome 
temperature was 1680 F. If this stove had been kept on 
the furnace only 14% hours the lowest dome temperature 
would have been 1700 F, giving an average dome tem- 
perature of 1850 F. This higher average dome tempera- 
ture would be reflected in higher temperatures through- 
out the checker work and as a result the stack tem- 
perature would rise rapidly during the heating period, 
resulting in lowered efficiency. It is obvious that a stove 
may be kept at an unnecessarily high heat head for any 
given blast temperature if the stove is not kept on the 
furnace until the mixer valve is closed. This method of 
stove operation is an inheritance from the time of 
aspirating burners and poor stove efficiency, when it 
was necessary to burn all the gas possible in order to 
have enough heat in the stove to provide a high blast 
temperature if needed. It is much simpler for a stove 
tender to keep his stoves too hot, so that any blast tem- 
perature desired is available, than to regulate the heat- 
ing rate so that the mixer valve is closed when the stove 
has been heating the blast for some predetermined 
period. It is, however, detrimental to stove life and 
efficiency to allow this practice to be carried very far 
on modern stoves, which can be easily overheated. If 
the burners are large enough, changes in hot blast 
temperature can be easily taken care of by increasing 
the burning rate on the stoves being heated so that 
they will carry the desired blast temperature for the 
required length of time. This, of course, requires some 
planning in setting up the desired time cycle and the 
preparation of information for the stove tenders refard- 
ing the correct rate of heating and the maximum dome 
and stack temperatures required for various blast 
temperatures and rates of blowing. There are a number 
of instruments and meters which are used on modern 
stoves to provide the information for correct stove 
operation. These include: 

(Please turn to page 79) 

















A IT would be rather presumptuous on the part of one 
not wholly connected with the manufacture of iron and 
steel to present a paper on how to convey materials in 
the iron and steel industry, on how materials are 
handled through all operations from the ore mines to 
the finished product at the mill, or how to improve your 
material handling equipment. The steel industry is 
already highly mechanized from beginning to end, for 
the most part by steel plant engineers, partly by the 
builders of auxiliary equipment. 

The manufacture of steel being a basic industry now 
reaching close to 100,000,000 tons of ingots per year, 
the industry is dependent on many other industries for 
the nature, volume and market of its products. For 
this reason it seems pertinent here to review the de- 
velopment of the conveyor in other industries, the 
possible application of some of these developments to 
the steel mill, and the general effect of the conveyor 
on our political economy. 

It is now an established fact that conveyor equip- 
ment contributes largely to reduce luxuries to necessi- 
ties, to increase rather than decrease employment, to 
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THE Place AND Effect OF 
Couveyor Eguifemeut IN INDUSTRY 





. ++. Conveyor equipment has played a major 
role in the industrial development of the 
United States .... the steel industry is find- 
ing applications for some types of conveyors 
which were developed for other industries 


by d. é. McBRIDE, VICE PRESIDENT 


PALMER-BEE COMPANY 
DETROIT, MICHIGAN 


conserve human effort and strength, to relieve fatigue, 
and to add to general contentment and prosperity. 


We recall that the forerunners of our present day 
industrial conveyors had their origin and development 
with the mass production and storage of grain, coal, 
cement and other loose materials. Immediately fol- 
lowing the Civil War there was a great influx of capital 
and labor from the old world to the new. Industrial 
expansion started in this country on such a scale that 
the western plains were opened up to agriculture and 
eastern coal mines developed with a heretofore unheard 
of quantity production — grain to feed the rapidly in- 
creasing city populations, and coal to produce the steel 
and power for expanding industry. The invention of 
mechanical elevators and conveyors was mothered by 
necessity to make possible rapid and economical han- 
dling and storage of grain and coal. Here the back- 
ground was made and foundations laid for future 
material handling methods in this country which 
have since become so widely known and world famous. 


We are all familiar with the economic value of the 
reaper, the cotton gin, the mechanical coal cutter, and 
many other equally important inventions. Like the 
conveyor, these may have had the immediate effect of 
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releasing men from employment, but their ultimate 
effect was to give employment to millions. When the 
reaper was first introduced, the revolt among those who 
made a living by the back breaking method of reaping 
crain by hand was very disturbing. Many machines 
were destroyed in the fields by those who really be- 
lieved that this invention would take from them their 
only means of making a living. We later came to know 
that the mechanical harvester, together with many 
other agricultural implements, not only vastly in- 
creased the army of farm labor but also keeps employed 
thousands of men in factories making this equipment, 
and the same is true of the conveyor industry. 

Thus we see how so-called labor saving devices, in 
which conveyor equipment ¢has played a major role, 
have been a dominating factor in the development of 
the United States into a combined agricultural and in- 
dustrial nation on a grand scale, where the “‘more 
abundant life”’ has been realized beyond any other part 
of the world. 

In the field of factory and mill production, conveyor 
equipment begins to have a far greater personal effect 
than it had in agriculture and mining, and its accom- 
plishments are far reaching. In this field there are 
advantages to both employer and employee of great 
importance. These may be listed as follows: 

For the employer it provides: 

1. A great saving in floor space — In the automotive 
and many other industries the combination of specially 
designed conveyors and mechanical operations has 
reduced the average area of floor space required to 
one-fourth that of a few years ago— in many cases 
to one-tenth. 

2. Increased output per man — While the original 
conveyors were undoubtedly adopted to effect a saving 
in floor space, it was quickly observed that the output 
per man was greatly increased. Bringing the work to 
the workman and taking it away without an effort on 
his part automatically increased his output. 

3. Means of transportation — The transportation of 
materials within a factory of large production has now 
become of prime importance to the management. 
Volume, speed, economy of room and lack of damage 
to materials are some of the results obtained which 
warranted this change. 

4. Reduction of inventory — In the automotive field 
it was common sight in former days to see thousands of 
feet of manufacturing area literally choked with half 
finished work waiting for parts or to be painted, acres 
of space used for the air drying of paint, and for storing 
parts until some means could be used to move them 
along. The coordination of conveyors through every 
process and department, including painting, sub- 
assembly and connecting to the final assembly line, has 
cut inventories in two several times. 

5. Management can predetermine a day's output-— 
Assembly lines are built to operate at a predetermined 
speed. The conveyor is designed to carry the product 
distributed in equal spaces. By a simple calculation in 
the morning, any executive can know what the day’s 
production will be, providing his supply of raw material 
does not fail or he does not have a strike. 

6. Neat and orderly appearance in factory — ‘Show 
me a factory that is clean, neat and in perfect order 
every day, and I will show you a business success,” 


said one of the greatest advocates of mass production 
with mechanical handling equipment. 

7. Fewer losses due to rejections —In many cases 
production losses have been cut from 25 per cent to 
2 per cent by the use of conveyors and continuous pro- 
cesses. These figures are conservative and are a matter 
of record. 

8. Better product — Traveling quietly and quickly 
from one operation to another, without the hazard of 
manual handling, a better product is inevitable. 

For the workman, the production conveyor con- 
serves at least half of his energy by bringing the work 
to him and taking it away. His entire effort is produc- 
tive. He is not too tired at the end of the day for 




































Figure 1 — Core drying conveyor in large production foun- 
dry, using drop-forged roller chain and roller-bearing 
trolleys. 


-_ 


Figure 2 — Partial view of 8000 ft trolley conveyor carrying 
automobile motors from test blocks to final assembly. 





































Figure 3 — A 1200 ft rod coil cooling conveyor made with 
heat treated rivetiess chain and ball bearing trolleys. 
A 
Figure 4— Another view showing five runs of overhead 
trolley conveyor for cooling rod coils. 


recreation and he is fit for the next day’s work. The 
Bible records that because he ate of the forbidden fruit, 
a curse was laid on man and he was told that from that 
time on he must earn his bread by the sweat of his brow. 
This curse is, however, year by year, becoming lighter. 
The inventive genius in this and other countries has 
largely been directed to taking the load off of our backs. 

During the early twenties the manufacturers of auto- 
mobiles were greatly worried about reaching the satur- 
ation point. Magazine articles and books had been 
written on the subject. During that time when this 
was a very live subject, I clearly remember a con- 
versation where one of the group was a prominent 
automobile manufacturer. Someone asked him if he did 
not think the saturation point would very soon be 
reached. He abruptly answered, “‘No!”. When asked 
what he based such a positive answer on, he replied, 
“People just won’t walk.”’ These four words gave the 
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true answer to the problem upon which professors of 
economics in their books and articles could not agree. 
ewit is not exactly a parallel case, but if I were asked 
if material handling equipment or any labor saving 
devices had reached the saturation point, I would 
paraphrase that other answer and say that, ‘‘People 
just won’t sweat” — at least, not any more than they 
have to — while they work. Whether as a farmer, a 
factory or office worker, a housewife, a street cleaner or 
common laborer, we will press a button, shift a lever, 
or throw a switch, and mechanics or electronics will do 
the real work. Following the present war, the pent-up 
demand for labor saving appliances — for the home, 
the farm, the factory — from land, sea and air — will 
tax the productive capacity of this country. The manu- 
facture of steel is a great basic industry that is largely 
the basis of our prosperity. The steel mills will be called 
upon to produce the enormous volume required for this 
peace time activity. 

As stated before, the steel mill is already highly 
mechanized, and its product goes into all other indus- 
tries. In these industries some types of conveyors have 
been developed for mass production, the principles of 


























































which are not frequently seen in the steel mill. It is us 
my belief that, as the product of the steel mill expands ha 
to many new and many varied uses, new types of ca 
material handling equipment will be required. 

First, I want to describe two types of conveyors that 10 
the iron and steel industry might use more extensively po 
in the future; second, to suggest some improvements to ne 
roller conveyors, both gravity and power driven; of 
third, to describe the modern hot coil conveyor for to 
strip mills; and fourth, to illustrate material handling au 
equipment in the steel and other industries. 

tr 
th 
THE OVERHEAD TROLLEY CONVEYOR 
In the various industries there are approximately Fi 


600,000 feet of overhead trolley conveyor installed per 
year. The length of an individual conveyor is practically 
unlimited. In Flint, Michigan, there is an inter-plant 
conveyor 8,000 feet long, carrying a distributed load 
of 350 tons with one 5 hp drive. It occupies no ground 
or floor space, except at the terminals. In the Detroit 
area there is an inter-plant trolley conveyor 18,000 feet 
long (about 3% miles of endless chain) with 26 drives, 
transporting in an endless stream a distributed average 
load of 675 tons at a speed of 40 feet per minute. 

In an aviation parts plant in New Jersey, a 7,000 
foot dispatch storage conveyor with seven drives 
services 23 stations where the parts are processed 
through all operations such as degreasing, normalizing, 
heat treating, all machining operations, and assembly. 
This conveyor receives and dispatches its trolley load 
at any one of 23 stations representing all of the main 
departments of the plant. Each station for each de- 
partment has one man responsible for the operation of 
the conveyor at that point. He can send or receive a 
oad to or from any one of the other departments by 
means of station selectors set by the dispatcher. It 
keeps mass production going at a steady pace and prac- 
tically all inventory off the floor and in motion. 

It is my belief that the overhead trolley and chain 
conveyor will replace the cable installations formerly 
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Figure 5 — Carry-all conveyor for production, storage and 
shipment of washing machines. Conveyor operates in 
both horizontal and vertical planes. 


used in steel mills. Already a length of about 1200 feet 
has been in use in a California wire mill for several years 
carrying coils of wire. 

The trolley conveyor can operate at a speed up to 
100 fpm. Individual trolley capacity varies from a few 
pounds up to 4,000 pounds and can be increased if 
necessary. Loads are hung from the trolley by means 
of hooks and trays or by metal baskets or buckets made 
to suit conditions and designed to load and unload 
automatically. 

Every foot throughout the entire length of the 
trolley conveyor can be utilized if convenient, unlike 
the belt or slat conveyor which runs in one plane only 








Figure 6 — Roller conveyor with power chain in the center 
for conveying coils from the end of a continuous 
pickler to the cold mill. 
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and where one-half of the conveyor is unusable during 
its return, except in rare cases. 

The trolley conveyor can make any number of turns, 
dips or rises in both the horizontal and vertical planes. 
This is done by means of traction wheels or a bank of 
stationary rollers for horizontal turns, and by means 
of large radius curves in the track for the vertical turns, 
either up or down. The drive may be either by a 
sprocket at some horizontal turn or by a caterpillar 
located on a straight run. 

This conveyor can operate in oven heat up to ahout 

600 F. Multiple drives are accomplished by use of high 
slip motors with about 15 per cent slip. The conveyor 
chain is usually drop forged of alloy steel heat treated 
to about 300 Brinell, is made in light, medium and 
heavy sizes, and can handle any load of compact pro- 
portions that can readily be hung on hooks or carried 
in trays. 
' This type of conveyor readily lends itself not only for 
the transportation of materials, but for processing 
through cleaning, painting, drying, bonderizing, an- 
nealing, and assembling. This conveyor is not exten- 
sively used by the iron and steel engineers, but I believe 
it will find a prominent place in certain developments 
of the iron and steel industry. 


THE FLOOR TYPE CARRY-ALL 


The floor type carry-all is essentially the trolley con- 
veyor inverted. It is intended to run on the floor instead 
of being suspended overhead. It operates in both hori- 
zontal and vertical planes and is used to carry loads 
not suitable for suspension. This conveyor consists of 
four-wheel trucks or cars suitably spaced and made 
integral with a chain of a size and pitch suitable for the 
work to be done. On account of its great load carrying 


Figure 7 — A hot coil conveyor consisting of long pitched 
chains supported by flanged drums operating in roller 
bearings. 
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capacity, which is almost unlimited, and the length and 
direction to which it can be built, its possible use in the 
steel industry can be quite extensive. 

An installation using this type of conveyor has been 
made in the steel industry with individual truck or car 
loads of 15 tons each and a total distributed load of 
1800 tons over a total length of 720 feet. 


IMPROVEMENTS TO ROLLER CONVEYORS 


Roller conveyors in many forms have been used in 
the processing of steel and non-ferrous metals. In recent 
years the loads to be carried (in the shape of coils and 
packs of strip and plate) are becoming heavier and 
heavier. Roller conveyor equipment, either chain or belt 
driven, and gravity types are now designed to with- 
stand both the dead load and the shock load which 
occurs during loading and unloading by crane. 

The best answer to heavy load and shock seems to 
be increased shaft diameter, increased roll diameter and 
wall thickness, the use of precision bearings with large 
load capacity, and the use of shock absorbers in the 
supporting sub-structure. Some methods for doing this 
will be discussed later. In this manner, single roll ca- 
pacity has been increased up to 30,000 lb. 

Precision bearings, besides having greater capacity, 
give better control of movement on inclines with vary- 
ing loads and will start and run on less pitch than on 
commercial bearings. 


THE HOT COIL CONVEYOR 


We have noted that mass production, as we are 
familiar with that expression today, had its origin in 
the automotive industry. To meet the demands of the 
automotive and other industries, using light gauge 
sheets, the steel mills had to resort to mass production 
of strip. The advent and development of the continu- 
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Figure 8 — Right angle 
transfer for hot coil 
conveyor. 


ous wide strip mill, with its great production capacity, 
brought with it a major material handling problem. 

The hot coil conveyors formerly used consisted of 
two heavy block type chains sliding on greased tracks 
with the coils sitting directly on top of the chains. 
These conveyors were comparatively short and were 
intended only to get the coils away from the coiler to a 
point where they could be handled by a crane. 

Under the new conditions with coils of greater weight, 
greater width and greater quantity, and with greater 
transportation distances, an entirely new type of con- 
veyor had to be designed and developed to permit a 
travel up to 1000 feet from coiler to coil storage. While 
the hot coil conveyor is used chiefly for transportation, 


Figure 9 — Coil conveyor cross-section with rollers and 
anti-friction bearings combined into the chain con- 
struction. 
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Figure 10 — Coil conveyor cross-section with anti-friction 
outboard roller chain construction and shock absorb- 
ing supports. 
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Figure 11 — This carry-all type of conveyor, with cater- 
pillar drive, operates in the shape of a long narrow loop. 
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and 
con- it has the added advantage that the coils may be 

measured for width and gauge while on the conveyor, 
—_ and cooled while in transit for better and safer handling 

and for preventing distortion. 

The design of the hot coil conveyor must provide for 
automatic loading at the receiving point, which is at 
the downender from the coiler. It must provide auto- 
matic 90 degree or 180 degree transfer from one con- 
veyor to another. It must provide for automatic weigh- 
ing and recording the weight of the coils while on the 
conveyor. It must guard against damage to coils in 
transit and should prevent their becoming smeared with 
grease. It should reduce manual operations to a mini- 
mum, if for no other reason than because of the intense 
heat. It should be rugged, with a minimum liability of 
break down, for it is the vital life line between the hot 
mill and coil storage. It should have an excess factor 
of safety to withstand shock due to loading at the 
receiving end and due to the impact of the magnet at 
the unloading end. It must provide for a capacity of 
from 100 to 120 coils per hour. 

These specifications of design are very important. 
Today the hot coil conveyor must handle coils in widths 

2] up to about 100 in. and in weights up to about 15 tons 
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at temperatures of about 1200 F, resulting in loads up 
to about 5000 lb per lineal foot of conveyor. It may be 
of interest to know that the hot coil conveyor at its 
maximum capacity carries a load per foot three times 
greater than the average fully loaded freight train 
per foot. 

Like any other machine the hot coil conveyor has been 
developed through a number of stages in which “trial 
and error” and “survival of the fittest” have played a 
part. In this development advantage has been taken of 
alloy steels, heat treatment and precision bearings to 
provide strength, durability, smooth running, long 
travel, resistance to shock and saving of power. These 
conditions have all been met in a design now in opera- 
tion in several mills. 

The answer to this major material handling problem, 
as far as it has been reached today, is the result of the 
combined efforts of the steel mill engineers and the 
conveyor manufacturers’ engineers. In my opinion the 
best solution could not have been reached by either one 
without the help and cooperation of the other. One 
with years of experience in connection with his own 
mill and with his operating department knows what to 
accept and what to reject and is able to offer many 
practical and constructive ideas. The other, with his 
years of experience in designing and selling his product, 
brings to his clientele the best available design and 
what is new in the industry. 

I cannot bring this paper to a close without reference 
to the part the conveyor industry has played, and is 
playing, in war production. The man-hours it has saved 
in the endless stream of tanks, planes, war trucks, 
bombs, shells, small arms and hundreds of other items 
cannot even be estimated. In addition to the many 
million dollars worth of guns, gun mounts, bombs and 
radar equipment this industry has made for the govern- 
ment, it has delivered to Defense Plant Corporation 


Figure 12 — Cross-section through carry-all coil conveyor 
designed for use where two parallel chains cannot be 
used. 
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Figure 13 — Shop assembly of head shaft and drive mech- 
anism for hot strip coil conveyor. 














































and privately owned war plants conveyor equipment 
valued at $75,000,000 in 1942, $75,000,000 in 1943 and 
$40,000,000 for the first half of 1944, 

Tanks and half-tracks are assembled by conveyor 
lines 600 ft long; fighters and bombers on lines 1000 to 
1500 ft long; war trucks and jeeps on equipment 
originally used for peace time automotive production. 
Sub-assemblies of thousands of parts are conveyed to 
the final lines in great volume and on time. The battle 
of production for the war effort has been won. Material 
handling equipment in the steel mill, in the foundry, 
in the factory, in the mines and in hundreds of other 
places has played a major role in this victory. To the 
very end it will play its part in the production of arms 
and armor that will bring victory in the field to us and 
our allies, and that will confound and destroy our 
enemies. 


DISCUSSION 


PRESENTED BY 


R. W. MALLICK, Section Engineer, Headquarters 
Manufacturing Engineering Department, West- 
inghouse Electric and Manufacturing Company, 
East Pittsburgh, Pennsylvania. 

J. L. BUELL, JR., District Manager, Reliance 
Electric and Engineering Company, Detroit, 
Michigan. 

J. E. McBRIDE, Vice President, Palmer-Bee Com- 
pany, Detroit, Michigan. 


R. W. Mallick: Mr. McBride’s paper is very inter- 
esting and educational. It is especially timely, for I am 
sure that the next decade will find American industry 
more keenly interested in improving its material han- 
dling operations than any other common operation. 

There are several points which will hear elaboration. 

First — Material handling is one operation common 
to every industry and consumes more total labor effort 
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than any other common operation. It constitutes the 
greatest single item of labor cost. 

Second — Material handling adds to cost but nothing 
to the sales value of a product. It often causes reduction 
in quality, increases accident hazards, increases plant 
investment, and generally retards production. 

Third — The best way to handle materials is not to 
handle them. We should first carefully engineer our 
plant layouts so that material handling is reduced to 
an absolute minimum. What handling is still necessary 
should be mechanized to the economic limits. 

The accompanying illustrations show the application 
of a number of various types of conveyors to the 
material handling problems of production work. 

We must constantly keep in mind that as we improve 
our methods and processes for forming, joining, process- 
ing and finishing the products of our plants, we usually 
reduce the skilled efforts put forth by operators and 
gradually tend to make them material handlers, ma- 
chine attendants or inspectors. 

This transition is taking place so rapidly in American 
industry under the principle of “division of labor,” that 
it behooves us to take greater cognizance of material 
handling problems which, because of their magnitude, 
avoid perception. If we are to increase the productivity 
of labor to the levels our post-war planners claim is 
necessary to maintain and improve American living 
standards, we must of necessity apply increased engi- 
neering efforts in this field. 

The material handling industries have provided us 
excellent equipment with which to mechanize our 
plants and thereby reduce this parasitic operation. 
They are also ready to provide engineering advice on 
equipment applications. To those of us who are responsi- 




















Figure 1 — Original layout of a motor assembly depart- 
ment, using no conveyors. 


A 
Figure 2— This modified layout of a motor assembly de- 


partment, fully conveyorized, increased production 
47 per cent. 
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ble for engineering our plant facilities and maintaining 
efficient operations, the challenge is ours. 


J. L. Buell, Jr.: Mr. McBride mentioned multiple 
drives for conveyors, and perhaps I can present some 
additional comments on this subject. 


Multiple drives are used primarily to reduce chain 
pull and thus permit the use of long conveyors or 
heavily loaded conveyors without excessive chain size. 
This is of special interest at the present time, as an 
added drive on an existing conveyor may possibly per- 
mit increased loading or greater length without having 
to replace the existing chain with heavier links. Inci- 
dentally, the use of two or more drives often results in a 
reduction in the total power used. However the total 
amount of power that is used on a conveyor is never 
very great. 

Multiple drives can be of either constant or adjust- 
able speed type. In the automobile plants the long over- 
head trolley conveyors that transfer material through- 
out the plants are often constant speed. The speed is 
set up for maximum flow and if production is lowered, 
they merely skip hooks — that is, when a piece is ready 
to go on a conveyor they hang it on the nearest hook 
and thus may leave several empty spaces between 
loads. Adjustable speed drives are used on production 
conveyors and on conveyors feeding to or from adjust- 
able speed machinery. 


The simplest type of multi-motor drive is one that 
depends on the electrical design characteristics of the 
driving motors for synchronization. Contrary to first 
thought, synchronous or fixed speed motors cannot be 
used on a multi-motor conveyor. A conveyor chain is 
made up of many links that are not all exactly alike. 
A sixteenth of an inch variation in a thousand links 
would make quite a difference in total length. Thus, 
there is not always the same number of links between 
two drives. Proving this point, conveyors have been 
built in the shape of an hour glass with two driving 
sprockets at the narrow section driven by one shaft. 
There was a case where there were two sprockets that 
were absolutely fixed together and the drives were not 
successful, the reason being that at one time a numker of 
short lengths would be on one side of a drive and a little 
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Figure 5 — Roller and overhead trolley conveyors are here 
used in combination to transport and process parts. 
a 
Figure 6 — Belt conveyors may be used to carry materiais 
between metal stamping operations. 









Figure 7 — This pan conveyor is used to remove scrap from 
stamping presses. 








+ 
Figure 8 — A gravity roller conveyor is here used to bring 
material to the machine operator and to move it on 
to the next operation. 
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later they would be on the other, thus putting stresses 
in the chain and causing ruptures. 

Further, the loading is subject to change. There is a 
case in one of the big automobile plants in Detroit in 
handling the engines of automobiles, where on Monday 
morning these engines are carried up to the sixth floor, 
and then on Friday afternoon the conveyor is empty 
and all of the load is being brought down. In other 
words, on Monday they have a very heavy lift load and 
on Friday they have a very heavy downhaul load, and 
during the week it would be changing all the time, so 
you can see one section could be heavily loaded at one 
time and lightly loaded at another. Another fact to 
consider is that these conveyors are often subjected to 
heat. In the automotive plants they often carry ma- 
terial through a drying oven and then out through a 
cooling yard. In a steel mill you may be handling hot 
coils which would cause a variation in your chain 
lengths due to expansion from heat of the links near 
the hot coils. 

Therefore, the multi-motor drive must automatically 
compensate for varying conditions. In the electric 
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drives this is done, as Mr. McBride mentioned, by 
using motors with a high slip characteristic — that is, 
motors with a wide variation between no-load and 
full-load speed. If the load increases on one section of 
the conveyor, the motor ahead of that section auto- 
matically slips or slows down slightly and the one ahead 
of it automatically picks up and shares the load. Con- 
versely, if the load is lightened, the motor tends to speed 
up and thus helps the motor behind it. I like to think of 
these motors acting as if they had a spring behind 
them which automatically and instantly takes up a 
variation in load. 

On constant speed drives, squirrel cage high slip 
motors are used, so designed and built as to have the 
same speed-torque curve. Their overload relays are 
connected so that, if one motor stops due to overload, 
all stop. This is the simplest type of drive. Incidentally, 
it is important that they do have the same speed- 
torque curve. Mr. McBride mentioned one plant in the 
Detroit area where they have twenty-six drives on one 
long conveyor. A funny thing happened on that par- 
ticular job. At one time they had occasion to make some 
changes and they changed seven of these twenty-six 
motors, and when they replaced them they put in seven 
motors that were high slip but of a different character- 
istic and of a different manufacture than the original 
group. These seven motors promptly burned out and 
there was quite a little fuss about it. They said, “It is a 
very definite indication that these replacement motors 
are of poor manufacture because there were twenty-six 
in a row and seven of them burned out.” That was not 
the case. Actually, those seven motors did not have 
as much slip as the others, and due to their not having 
this slip, they were attempting to carry the load of all 
twenty-six, and of course they did have trouble. So it 
is necessary on these multi-motor conveyors to have 
your motors all of the same speed-torque characteristic. 

For adjustable speed multi-motor conveyors, the 
variable voltage system is used. A motor-generator set 
with exciter is used to supply power to all of the motors 
on the conveyor and the speed of all motors is varied 
together by controlling the voltage output of the main 
generator. It is accomplished by turning a rheostat that 


Figure 9 — This view in a foundry shows a variety of ma- 
terial handling devices which minimize handling work. 
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Figure 10 — This conveyorized truck illustrates the possi- 
bilities of combining handling devices in specialized 
designs. 











can be located at any convenient place. The motors are 
compound wound to give the high slip synchronizing 
ability mentioned for the constant speed drives. 

Sometimes on these conveyors it is very necessary 
that the slack does not accumulate in the wrong place, 
and with variable voltage conveyors, through the use 
of the vernier rheostat for each drive, you can have one 
drive pull ahead of the others — that is, it doesn’t 
actually pull ahead but it pulls harder and piles the 
slack in front of it. 

The thought may come up as to the advisability of 
using two field control d-c motors on multi-motor con- 
veyors in cases where you have direct current available. 
One such conveyor was built that I know of, and the 
speed control was obtained from two field rheostats 
mounted on a common shaft. It was not very successful 
and it has since been replaced, as it was difficult to 
match the rheostat; and furthermore, the two adjust- 
able speed motors and control cost more than the 
variable voltage system of two smaller voltage control 
motors and their control unit. 

Several hundred of the multi-motor drives are in 
successful operation in the automotive and other indus- 
tries, and as long and heavier conveyors become more 
widely used in the steel industry there will very likely 
be a need for such drives. 

J. E. McBride: I was more than pleased to hear 
Mr. Mallick’s comments, for he spoke with the authority 
and experience of the plant engineer and user of ma- 
terial handling equipment. As a mass production and 
methods engineer he knows where the materials come 
from and where he wants them to go, and provides a 
layout with the least possible handling, and the least 
conveyor cost. 

The arrangement and construction of buildings, and 
the nature of the product present different material 
handling problems in the various plants and industries. 

I cannot emphasize too strongly the importance of 
conferences between the plant engineer and the con- 
veyor manufacturers’ engineer to determine the most 
effective and economical equipment for the desired 
purpose. It requires the experience and knowledge of 
the two combined to obtain the best results, and I think 
Mr. Mallick very clearly intended this procedure in 
his remarks. 

Mr. Buell has very clearly elaborated on a point 
which I hoped would be brought out in the discussion 
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— namely, the multi-motor drive for long and heavily 
loaded conveyors. 

In mass production plants, the trend now runs to 
conveyors of great length. This is sometimes due to 
inter-plant distances, and more often to the modern 
desire to tie processing operations together in one con- 
veyor unit with automatic or semi-automatic, selective 
pick-up and discharge. As I pointed out, they now 
vary in length up to 18,000 feet, which is not the limit 
by any means. 

There is an economical limit to the size and strength 
of a conveyor chain, so that after a certain chain pull 
is reached each additional like amount requires another 
drive. This could be continued almost indefinitely. 

I want to compliment Mr. Buell for explaining a most 
important point that has made possible a development 
for the wider use of a type of conveyor that may interest 
the engineers of the iron and steel industry. 


FROST Pacer 


(Continued from page 69) 

. Dome temperature recorders. 
. Stack temperature recorders. 
3. Combustion regulators. 
. Stove gas pressure regulators. 
. Stove gas flow meter. 
. Dome temperature controllers. 

The first three are commonly used in all stove installa- 
tions. The others are not in such general use at present. 
Of the other three items, the stove gas pressure regu- 
lator can be very useful in plants where the gas system 
pressure of necessity varies a good deal or where some 
users, such as boilers, are able to rob the rest of the 
plant. If, as has been pointed out earlier, well regulated 
rates of heat input to a stove are desirable, the easiest 
way to accomplish that result is to hold the pressure 
steady so that a burner valve setting, when made, can 
be relied on. The flowmeter merely provides an accu- 
rate means for indicating rate of heat input. The dome 
temperature controller provides an automatic means 
to reduce flame temperature by increasing the excess air 
delivered to the burner when stove domes reach some 
predetermined temperature. This control device can be 
very useful where high blast temperature is being carried 
and the stove dome is likely to be overheated if the 
required heat storage is to be utilized with a normal 
flame temperature. It is also helpful if high calorific 
value gas is being burned. If the cost and complications 
of this control is considered to be too great for its 
accomplishments, a stove dome alarm can be substituted. 

A blast furnace stove is an expensive piece of equip- 
ment which can be seriously damaged by misuse and is 
worth protecting by well regulated operation both by 
automatic devices and intelligent supervision. 

To summarize, the results of these tests definitely 
indicate two facts: First, that for normal basic iron pro- 
duction, no more than two properly designed stoves are 
required to insure reasonable blast temperatures. A 
third stove is, of course, required to insure continuity of 
operation. Second, that the blast heating ability of a 
group of stoves is determined by the heat storage and 
heat transfer capacity of one stove of the group and not 
by the total heating surface provided for the furnace. 
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Welding INv Cutting 


IN STEEL PLANT acuteuauce 


.... through the ingenious use of welding 


and cutting, maintenance men have been 





A DURING the last several years the imperative need 
for maximum steel production has imposed upon mill 
maintenance departments new tasks and burdens 
which have brought home to all steel makers the possi- 
bilities of welding and oxyacetylene cutting in solving 
the all-important problems of plant maintenance. 

Unlike many other types of industrial companies, 
steel mills have always been largely self-dependent in 
doing their own construction and repair work. But with 
the onset of the war, and increasingly as time went on, 
the mills were obliged to broaden the scope of this self- 
dependence even further, until today their maintenance 
programs are geared to cope with virtually any problem 
that may arise, regardless of whether it is an emergency 
or a routine matter. Many lessons can be drawn from 
this experience, 

Due to the complete lack of replacement parts and 
the remote delivery dates quoted for replacement, 
maintenance departments have been forced to use 
every ounce of ingenuity at their command to mini- 
mize serious production delays and to prolong the life 
of already overworked equipment. In this work the 
welding and cutting processes have unquestionably 
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able to overcome shortages and shorten de- 
lays, thus keeping production at a maximum 
.... typical examples set forth here also 
show attractive economies... . 


by S. dD. BAUMER, ASSISTANT MANAGER 


APPLIED ENGINEERING DEPARTMENT 
AIR REDUCTION SALES COMPANY 
NEW YORK, NEW YORK 


contributed a large share. More important, however, 
is the fact that far greater progress has been made and 
more knowledge accumulated over the short span of 
the last few years than could possibly have been 
accomplished in many more years of normal operations. 
Much has been learned, for example, about the proper 
designing of assemblies to be welded, to give them the 
required structural strength and yet conserve on critical 
materials. Likewise, there has been a broadening of 
experience in the proper selection of welding materials 
and materials to be welded, both in the fabrication of 
new parts and in the reclamation of worn or broken 
parts. 

Steel plant maintenance departments deserve a great 
deal more credit than they usually receive for their 
achievements in enabling the mills to set wartime pro- 
duction records. While welding, cutting, and the allied 
oxyacetylene processes have served as major tools to 
these organizations, it is chiefly because of their intelli- 
gent and enterprising application of these processes 
that progress has been made. This was done under the 
added handicap of shortage of skilled help and th 
consequent necessity to train new men and even women 
to replace those called into the armed forces. 

In surveying the accomplishments of mill mainte- 
nance organizations it is unfortunate that in numerous 
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cases it is impossible to obtain accurate and complete 
records. This is due partly to the lack of adequate help 
in the mills for recording such data, and partly because 
jobs were done as a matter of course without recognition 
of the fact that there may have been something out of 
the ordinary about them. This latter tendency is one 
reason why the dissemination of information about 
these operations often lags too far behind the original 
solution of these problems. However, the volume of 
information which is available is much greater than can 
be compressed into a single paper, and so in the fol- 
lowing comments I will attempt to highlight the most 
important without devoting too much space to details. 

Probably one of the most important maintenance 
processes in the steel mill is the application of hard- 
facing materials to parts subject to severe wear. Almost 
unlimited benefits can be derived from their use, pro- 
vided the correct hard-facing material is selected and 
the proper technique of application is followed. In some 
cases there will be a choice between hard-surfacing and 
flame hardening as alternate means of prolonging the 
life of wearing parts. Each of these processes has its 
field in mill maintenance work. 


SHEAR BLADES 


A great deal of study and thought has been devoted 
to means of avoiding the costly delays, running from 
an hour or two to full mill shifts, caused by worn shear 
blades. One mill, for example, used a blade 4 K 12 X 
54 inches, made of 70 to 80 carbon rail steel and used 
for shearing hot slabs measuring 4 to 8 X 51 X 72 
inches. These blades normally lasted only three 8-hour 
shifts, shearing 3000 net tons of steel. It was decided to 
try a 45 to 50 carbon steel blade and to hard-surface 
one cutting edge with a non-ferrous cobalt-chromium- 
tungsten alloy which gives a deposit of 41 to 43 Rockwell 
hardness and retains high hardness even at red heat. 


This blade was prepared by planing a groove about 4 
by 14% inches on the cutting edge, as indicated in 
Figure 1. After preheating with coke oven gas to about 
700 F, the hard-surfacing material was applied by the 
oxyacetylene method, and the blade left to cool slowly. 
On its first trial run in the mill it sheared 75,000 tons 
of steel and lasted for 62 shifts, as compared to three 
shifts for the straight carbon steel blade previously 
used. The total cost for labor, overhead and materials 
was about $12. 


After the trial run, considerable scoring of the non- 
surfaced area of the blade was found, but this was over- 
come on the next rolling by applying a self-hardening 
weld deposit on this upper portion of the blade. The 
original deposit was worn down only 4 inch. It was 
evident at this time that several check cracks had 
developed, but these apparently had no bad effect upon 
the steel being cut nor upon the life of the blade itself. 
After restoring the edge metal worn away, the blade 
was put back into service a second time. 


The flame hardening method for lengthening the life 
of mill shear blades was tried recently on a fast acting 
steam-hydraulic shear on a 40-inch blooming mill. This 
mill rolls its own! blade stock, and selected SAE 4160 
for this trial. After cutting and machining, the cost 
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of the blade to the mill was about $35. All four edges 
of the blade were flame hardened and used for cutting 
edges. During a period of seven weeks this blade 
sheared 100,000 tons of steel of various grades before 
it was removed from the mill. Since the mill shears 8 x 8, 
7x 4,6 x 4 and 5x 4 inch billets, the shear is fast acting, 
and this speed, together with the fact that the billets 
are fairly long (up to 20 feet and longer), tends to pre- 
vent the hardness from being drawn out of the blade. 
This accounts for the selection of the less costly flame 
hardening process as against hard-surfacing. After the 
hardened blade becomes worn it is stress-relieved in a 
furnace, trued up and rehardened for future use. 


ROLLER GUIDES 


Another good example of increased life is the hard- 
surfacing of roller guides used in rolling 134 fto 24-inch 
rounds, etc. in 12-inch and 14-inch bar mills. These 
roller guides are mounted ahead of the mill rolls to keep 
the hot bar in alignment and to prevent scratching of 
the finished bar. Such scratching was very prevalent 
with the type of guide formerly used. 

After numerous tests and trial runs to determine the 
best grade of material for hard-surfacing, the cobalt- 
chromium-tungsten alloy previously mentioned was 
selected because of the fact that it did not pick up scale 
from the bar being rolled, and also because it retained 
its hardness at elevated temperatures. This alloy was 
applied by the oxyacetylene method over the areas 
indicated in Figure 2. It was found that by preheating 
the base metal to 400-506 F minimum, pin-holing was 
completely eliminated. After welding, the guide rollers 
were ground down to finish size on a centerless grinder, 
leaving a final depth of deposit of 1 inch. The cost of 
the original work’ was ‘approximately $75 for one set 
of six rollers. 
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Figure 1— Shear blade with planed groove filled with 
hard-surfacing weld metal, indicated by shading. 
A 
Figure 2— Roller guides hard-surfaced on shaded areas 
give more than double the length of service of un- 
treated rollers. 
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Figure 3— Sulphate scraper blade with thin facing of 
hard-surfacing material increases life from 3 weeks to 
12 weeks. 
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Figure 4— Coke pusher shoes with entire bottom covered 
with a coated high-chromium, high-manganese rod- 
Service life is increased more than four times. 























After installation, this particular set of guides was 
removed from the mill at intervals of 3000, 6000 and 
10,000 tons, and the amount of wear noted. From 
these observations it is now evident that the tonnage 
that can be satisfactorily rolled without resurfacing will 
be approximately 15,000 tons or more. This is more than 
double the test run on other grades of hard-surfacing 
materials. We feel, however, that with further study 
and with closer attention being given to the adjustment 
of the guides themselves, even greater life can be 
obtained from this type of guide. 


Figure 5 — Oxyacetylene flame hardening instead of car- 
burizing reduced distortion and increased the life of 
this die box holder. Hardening process was applied on 
shaded areas. 
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SULPHATE SCRAPER BLADES 


In most by-product coke plants the equipment for 
removing or cutting sulphate from the screens in sul- 
phate dryers requires considerable maintenance. The 
scraper blades used are in some cases made from high 
chromium steel to avoid corrosion and to give longer 
life, and have a hardness of around 45 Rockwell C. 
Such blades cost as much as $100 apiece. After only 
three weeks of constant service these blades are gener- 
ally unfit for further use. 

Here again the trial and error method had to be fol- 
lowed to determine the most satisfactory means of 
reclaiming these blades and extending their service life. 
After several months of experimentation to avoid 
check cracks, warpage, etc., a method was found which 
gave nine weeks additional life to a blade previously 
ready for the scrap pile. Hard-surfacing material was 
applied by oxyacetylene welding as shown in Figure 3, 
covering the entire beveled surface of the blade with 
abrasion-resistant alloy. 

Discounting the time for removal and reinstallation 
of the blades, which takes several hours, the cost for 
resurfacing a set of four blades is $1.50 each for ma- 
terials, two hours of gas welding time per blade, and 
two hours for grinding, making a total of about $10 
per blade or $40 per set. The reconditioned blades last 
three times as long as a new blade, and for the set of 
four the saving to the plant amounts to more than 
$360 every three weeks. 


COKE PUSHER SHOES 


Another coke plant maintenance operation is the 
hard-surfacing of coke oven pusher shoes. In normal 
service a flat type of shoe survives in service only seven 
days, since it is subjected to severe abrasion at high 
temperatures. It might be assumed that the type of alloy 
which proved best for surfacing mill guides would also 
solve this problem, since the operating conditions are 
so similar. This proved to be untrue, however, due to 
the slow motion and heavier loads imposed on the shoe. 
The most satisfactory results were obtained when the 
shoe was surfaced, as shown in Figure 4, with a coated 
high-chromium, high-manganese rod giving a deposit 
of 54-58 Rockwell hardness. Compared to the one-week 
life of the plain cast steel shoe, the resurfaced shoes 
generally give over thirty days service. 


DIE BOX HOLDERS 


In the splice bar department, one of the problems of 
wearing parts is the die box holders or punches which in 
this case are used for punching holes in 35 to 45 carbon 
steel bars. Six of these die boxes make up a set, and 
they were generally hardened by carburizing to a depth 
of .018 inch or thereabouts. This procedure would 
shrink the machine fits to the extent that the box 
itself was thrown out of shape. This necessitated eight 
hours of grinding and cleaning for the set of six, which, 
with the five hours carburizing time, brought the total 
to thirteen hours. 

By using flame hardening in place of carburizing, 
neither grinding nor machining was necessary, due to 
the fact that only the wearing surfaces where the bar 
slides are hardened, the hardening being done after 
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the machining operations. Figure 5 shows the areas 
hardened by the oxyacetylene process. The degree of 
hardness produced was around 54-55 Rockwell C. This 
operation reduced the time from 13 hours to 2 hours, 
and produced a box which outlasted the carburized die 
box by about 40 per cent. Since the maintenance oper- 
ation involves some time for setting and resetting the 
holders to hold necessary tolerances and alignment, 
this 40 per cent increase in life effected another saving 
in time and labor, since maintenance work need not 
be done so frequently. 


CRANE TONG BITS 


Most steel mills are confronted continually with the 
problem of wear on crane tong bits, which are used 
primarily for transferring hot steel from the soaking pits 
to the rolling mill tables. These tong bits, whether used 
on slabs, ingots or blooms, wear down rapidly, being 
normally made of any kind of steel from axle grade to 
the very high carbon steels. Such bits usually last only 
about 21% hours before replacement is necessary. 

Trials with all sorts of material, including high speed 
and semi-high speed tool steels, file steel and other 
grades, gave varying results. A test was then run using 
bits on which the entire point was built up with a cobalt- 
chromium-tungsten hard-facing alloy giving a deposit of 
about 54 Rockwell hardness. This was found to in- 
crease the service life of the bits approximately twenty 
times. 

Some mills prefer single-prong bits and other five- 
prong, but either type can readily be hard-surfaced for 
longer life. The determination of which type to use 
depends upon what the manufacturer is looking for in 
the finished product and how much reduction is made 
on the finishing rolls. 


BUILDING UP WITH BRONZE 


Bronze weld metal is sometimes most appropriate as 
a resurfacing material where it is desirable to confine 
the wear between two parts to the one part which is 
easiest to resurface or less costly to replace. A good 
illustration of this is the wear between a piston head 
and a cylinder. The piston can be more or less readily 
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Figure 6 — Cast iron piston head from blooming mill en- 


gine being brazed over worn surface with manganese 
bronze. This operation trebles the life of mill cylinders 
before reboring is required. 














Figure 7 — Cast bronze feedwater pump casing being built 
up on worn areas with bronze welding metal. Gas torch 
at right is used to drive off condensed moisture. 
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Figure 8 — This 85-ton welded ladle, fabricated of parts 
shaped by standard flame cutting and bending equip- 
ment, is 20 per cent lighter than a riveted ladle, and 
can carry more load. 
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removed and the lower half of the sliding surface built 
up with bronze weld metal, as shown in Figure 6. The 
illustration shows the reclamation of a mill engine 
piston, but the same treatment with bronze is appro- 
priate for pistons on switch engines, dinky engines, 
pumps, and other parts which are more easily accessible 
for repair than their mating parts. 

Another operation on auxiliary mill equipment is 
illustrated in Figure 7. In this restoration job, all 
wearing parts of a feedwater pump were built up with 
aluminum bronze weld metal by the electric arc process. 
The pump casing was of cast bronze and the narrow 
bands of weld deposit were held to size by a bent copper 







































































Figure 9 — Segments of tuyere jacket (top)' and hearth 
jacket (bottom) made by oxyacetylene cutting and 
bending. Welded jackets can be erected in a few hours, 
instead of days as formerly. 
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Figure 10 — To replace a broken cast gear, this large gear 
was fabricated in one week by welding. Such fabrica- 
tions can readily be made on short notice. 





strip fitted into the space between the bearing surfaces 
as shown. The diffusers and ring pieces were also built 
up and machined down to proper tolerances. Once 
again, this restoration by welding put a piece of essential 
mill equipment back in service when otherwise a long 
and costly delay might have occurred. 


FABRICATION OF REPLACEMENT PARTS 


The fabrication of replacement parts by gas cutting 
and welding has been standard practice in most mill 
maintenance organizations for some years, varying and 
increasing only in the extent to which this department 
is relied on to provide such new parts, as against out- 
side purchases. During the last few years steel mills 
have become almost entirely self-sufficient in this 
respect. The advantages inherent in welded fabrication 
are numerous, but even if we consider only its speed 
and flexibility it would still be a boon to all steelmakers. 

The present trend in fabrication is toward the use of 
lighter sections. Wartime restrictions on the generous 
use of metal have brought about an increased aware- 
ness of the design of a welded fabrication, putting into 
practice the fact that no increase in section is necessary 
to compensate for reduced strength at the joints, since 
welded joints are as strong as the adjacent metal. 
Thinner plates are being used without sacrificing neces- 
sary strength and steel is thereby being conserved. 
Other advantages, often more important than steel 
conservation, may be secured through this reduction in 
weight of properly designed and balanced structures. 

An example of this is the fabrication by welding of 
open hearth ladles. Here the reduction in weight of the 
welded ladle as compared to the riveted and cast ladle 
is approximately 20 per cent, which is important chiefly 
because it enables an 85-ton ladle such as shown in 
Figure 8 to carry an additional 15 tons of molten metal 
without taxing the capacity of the crane. Here the 
elimination of rivet holes permitted thinner plate to be 
used. The elimination of laps and butt straps also con- 
tributed to the saving in weight. Cost reduction, which 
may or may not be present, is hardly a factor in the 
decision to fabricate, since load gain is the decisive 
factor. The life of the welded ladle is equal to that of a 
riveted ladle, and the welded design has the added 
advantage of being more easily repaired in case of a 
spill. Instead of an overlapping patch, a piece of plate 
is flame-cut to fit and welded in. 


TUYERE AND HEARTH JACKETS 


Inasmuch as continued production of iron is necessary 
in holding steel production to the maximum needed in 
the war program, it has been necessary to devise ways 
of speeding up the restoration of blast furnaces when 
they are down for repairs. Two of the most outstand- 
ing operations which have reduced down-time for 
relining have been the design and fabrication of welded 
tuyere jackets and hearth jackets. Flame-cut parts for 
these jackets are shown in Figure 9. These two items, 
which normally required days of installation time, are 
now being installed in a matter of hours. Instead of 
having to drill rivet holes in the shop and spend con- 
siderable time aligning the sections in the field for rivet- 
ing, the plates are beveled with the torch, set up in the 
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Figure 11 — Flame machining with an oxyacetylene scarf- 
ing torch saved a great deal of time in shaping this 
forging die when it was needed in a hurry. 


shop and marked, then lowered into position in the 
field and welded. 


GEAR AND GEAR BLANKS 


The constant need for replacement gears of all sizes 
is another problem which is easily met by the mainte- 
nance department. Again, this is a task where speed is 
often paramount. The six-foot diameter gear wheel 
shown in Figure 10, for example, was fabricated in only 
one week to replace a cast gear which broke in service. 
A 4-inch thick rim was cut and bent to shape and 
welded at the joint. A solid disc web plate was then 
flame-cut with a center opening for the forged hub, and 
welded in with the 1%-inch thick rib stiffeners. The 
six windows were cut last, using a hand torch and guide 
bar, to avoid distortion. After balancing and stress- 
relieving, the teeth were cut and the gear installed. 

Smaller gear blanks can be gas-cut in one piece from 
steel plate of the proper thickness, with a hub piece 
welded on. Machining of teeth, bore and hub faces 
completes the gear. Another simple shape-cutting 
operation for a cutting machine is the profiling of 
wrenches. In addition to the many standard sizes of 
wrenches needed, steel mills require numerous odd- 
shaped wrenches for such purposes as billet turnover, 
mill base wrenches, etc. These are often flame-cut in 
multiple, generally from SAE 1045 steel suitable for 
furnace hardening after cutting. 


DIES AND DIE" HOLDERS 


An operation of unusual interest performed in one 
mill recently involved the shaping of a forging die by 
the use of an oxyacetylene scarfing torch. This was done 
to expedite deliveries of forged rudder stocks after diffi- 
culties in forging the first few without a die indicated 
that a die was necessary. An old flat top die was first 
roughed to shape with a cutting machine, but because 
of irregularities in contour and the close tolerances re- 
quired, considerable stock was left. The die was pre- 
heated and a large size scarfing torch with No. 17 tip 
was then used to remove this excess surface stock. 





From time to time a set of templates was fitted into 
the die as a guide in shaping and in keeping the surface 
smooth. This die is sketched in Figure 11. After scarfing, 
rough spots were smoothed with a hand grinder and the 
die was stress-relieved. In service it has proved very 
satisfactory. 

Die holders or platens for forging presses can also be 
made by flame cutting and arc welding with a minimum 
of preparation. An interesting illustration of this oc- 





Figure 12 — This welded die holder, weighing 3200 Ib, was 
assembled on rush order to replace a broken cast 
platen. Staggered welding kept distortion down to 
a minimum. 
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Figure 13 — The valve body at right was made by welded 
fabrication to replace the old cast valve shown at left. 
This is a good example of adaptation of design for 
welding 
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| Figure 14 — Details of welded 12-inch bull heads are clearly 
shown, before and after cutting of inlets for 8-inch 


pipe. 


curred in one plant where three cast iron platens, too 
| lightly designed, failed after a few days service, and 
replacements could not be obtained for six weeks. A new 
die holder was fabricated to the dimensions of the 
casting without bothering to make a drawing. Shown 
in Figure 12, the platen is 74 inches long, 42 inches 
wide and 15 inches deep, composed of plate sections 
ranging from 134 to 3 inches thick, and weighing 
3200 pounds. Assembly layout work was done directly 
on the base plate after all segments had been torch 
beveled for welding. A staggered sequence of welding 





Figure 15 — Part of broken base from an old Corliss engine, 
prepared for welding. This irreplaceable engine was 
cracked and broken in many places, but was put back 

in service in ten days. 














was carefully followed on the first three passes to keep 
warpage to a minimum. The total welding time was 
78 man hours to complete 111 linear feet of welds. After 
normalizing, the die holder was within 3¢ inch of finish 
tolerances. 


PIPE FITTINGS 


One of the most active divisions of the maintenance 
organization is the pipe fitting department, which is 
responsible for the construction of all pipe lines for 
steam, air, oxygen, oil and gases. It has become standard 
practice to fabricate almost every type of fitting on all 
pipe of 2 inches or over in diameter. The advantages of 
making welded fittings include economy, reduced in- 
ventory (since they can be made on short notice) and 
the total elimination of pipeline leakage through the 
use of welding fittings in place of screwed fittings. 

Among the more unusual and elaborate jobs of fabri- 
cation in pipeline work is the valve body shown in 
Figure 13. Made of rolled plate, flame-cut and in some 
cases formed to the size and shape needed for each part, 
this welded valve replaces a cast valve which was no 
longer serviceable and which could not otherwise have 
been replaced in so short a time. 

Figure 14 shows several fabricated 12-inch bull heads, 
made as orange-peel closures by oxyacetylene cutting 
and arc welding. Inlets for 8-inch pipes were cut into 
the bull head after welding. These fittings served to 
connect a ring header to a supply line. The flanges for 
such fittings are commonly cut with a multiple torch 
machine from scrap pieces of plate. The cutting of pipe 


Figure 16 — Gouged-out breaks like these, with gaps up to 
two inches wide, required over half a ton of bronze weld 
metal to repair the 60-year-old vertical engine. 
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Figure 17 — This completely shattered tap was restored by low-temperature brazing with a silver alloy without sig- 
nificant loss of hardness in cutting edges. Tap after brazing is also shown. 


flanges is in fact a good outlet for scrap pieces which 
are too small to be usable for other purposes. 


REPAIRING BROKEN PARTS 


Welding departments in every steel mill are experi- 
enced in making repairs to broken pieces of equipment 
such as gears, mill housings, machine bases, and similar 
iron or steel castings. In many instances, rather than 
make repairs to an old casting, a replacement part is 
fabricated by welding, but this is sometimes neither 
feasible nor economical. One mill, for example, suffered 
the complete breakdown of a 60-year-old vertical type 
Corliss engine when, due to speedup of production, the 
ancient engine was overloaded and cracked badly in 
the base, uprights and base plate. These cracks caused 
the 42-inch cylinder to shift, and it became seriously 
scored. The repair job involved here was unusually 
extensive, but as no new engine or base of this type 
could be located, welding was resorted to. 

The cylinder was first rebored, and the well-worn 
piston was built up with 120 pounds of manganese 
bronze deposited by the oxyacetylene process. Cracks 
and old carbon are welds which had given way were 
washed out with a gouging torch, an operation which 
required 60 man hours, indicating the magnitude of 
the job. Figures 15 and 16, showing sections of the base 
prepared for welding, also reveal the width of the gaps 
to be filled with weld metal. Back-up plates were em- 
ployed where necessary, and the braze welding was done 
with Number Twelve tips and two-flame tips, with 
l\4-inch welding rods tacked together in bundles of four 
or five to speed up the rate of deposit. Over 1000 Ib of 
manganese bronze were deposited in four days of unin- 
terrupted welding, and the engine was put back in 
service ten days after its breakdown. 

The engine has proved to be better after repairs than 
it was before, providing more power through its en- 
larged cylinder and rolling billets in nine passes where 
twelve were necessary before. Further evidence of the 
strength of the welded engine is found in the fact that 
several 12-inch roll necks have since been broken in 
the mill without damage to the engine. 

The foregoing job is exceptional but is not beyond 
the capacity of almost any mill maintenance department 
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to perform. Other typical repair jobs on broken castings, 
which need not be described in detail here, are the 
braze welding of broken fly wheels and large gears, 
press frames and the like. While cost is seldom the 
primary factor in these days of inability to obtain new 
castings, the saving in dollars is often considerable in 
addition to the more important factor of getting the 
equipment back into service promptly. One flywheel 
measuring 28 feet in diameter and weighing 28 tons, 
with two spokes broken at the hub, was welded at a 
total cost of $225, compared with $12,000 for a new 
wheel, obtainable only after a twelve month wait. 


In another instance, incipient cracks spreading over 
a fairly large area on the upright of a drop hammer 
frame and threatening breakdown of the frame were 
eliminated by simply cutting out that whole area with 
a torch, and replacing it with a patch of 2-inch rolled 
plate, welded in with steel weld metal. Such repairs are 
by no means unusual to maintenance crews. 


BRAZING BROKEN CUTTING TOOLS 


Until recently, broken cutting tools such as reamers, 
milling cutters, broaches, etc., were not considered 
suitable for repair by welding. With the shortage of such 
tools, however, a few plants have attempted to make 
such repairs by low temperature brazing with silver 
alloys. These efforts have been entirely successful. 
It has been proved that if heat input is carefully con- 
trolled and kept at a minimum, the loss of hardness 
on cutting edges is inappreciable and the tool is good 
for additional service indefinitely. 

A tap which was broken into ten pieces is shown in 
Figure 17 before and after brazing with a silver alloy 
which is free-flowing at 1175 F. To make such repairs 
the abutting surfaces are first cleaned, coated with flux 
and then tinned with the alloy. The pieces are then 
aligned and heated within a narrow area with an oxy- 
acetylene torch until the alloy melts and completes the 
braze. Tests of butt joints made in this way have shown 
a strength of 150,000 psi. 

Those shops which have made these repairs exten- 
sively have been able to save thousands of dollars a 
month in reclaiming costly cutting tools. The cost of 
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Figure 18 — Lancing an open hearth spill measuring 10 x 
5 x 15 feet to break it up for remelting. 
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Figure 19 — This large block was cut by the oxygen lance 
from the spill shown in Figure 18. Dynamite holes 
were then lanced and the block broken up. 














repairing a $400 reamer in one case was only $5. Repairs 

broken tools will undoubtedly continue to be a 
standard practice long after the shortage of new tools 
is over. 


LANCING OPERATIONS 


Among the many difficult problems that present 
themselves to maintenance departments is the removal 
of open hearth ladle spills and breakouts through the 
bottom of the furnace proper. Because of limited crane 
capacity or limitations on crane time which can be 
allotted to this kind of work, the oxygen lance is now 
commonly used to break up such spills into smaller 
pieces which can be more readily handled and removed 
in a shorter space of time. 

Before starting the lancing operation, all loose slag 
and bricks should be removed to clear the way, both 
for safety reasons and free handling on and around the 
spill. In Figure 18 the beginning of the lancing of a 
spill which occurred in an open hearth pit is shown. 
This piece measured 10 x 5 x 15 feet and weighed ap- 
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proximately 75 -tons. Due to the fact that it was not 
clear steel but was mixed with slag and burned brick, 
lancing was speeded by feeding pure steel in the form’of 
old nuts, bolts and other scrap.in front_of,the lance jet 
to insure continuance of the cut as lancing progressed. 
Between 20 and 25 thousand cubic feet of oxygen_were 
consumed in 24 hours of continuous lancing to sever 
this block. Figure 19 shows the surfaces of a piece’ after 
lancing. Holes were later lancedginto this block, and 
dynamite was inserted to break itJup into pieces of 
charging size. 


CONCLUSION 


It has not been my intention in any way to attempt 
to present a complete picture of all operations of a steel 
mill maintenance department. The scope of these oper- 
ations is much too great to be covered in one paper. 
The foregoing jobs and discussions have been offered 
either because of their importance in routine mainte- 
nance work, or because it was felt that because of some 
unusual aspect they would be of interest and have some 
possible application in mills other than those practicing 
each particular job. Welding departments are called 
upon increasingly to solve problems or to perform oper- 
ations in areas of work which previously were regarded 
as being outside their normal province, and accordingly 
there is always new information which could be of in- 
valuable importance to the industry as a whole if 
properly presented and accurately recorded. 
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NEW Ofea Arearth “Puruaces 


AT HOMESTEAD 


..+. this modern plant includes the latest 


features designed to aid in efficient operation 


.... more than a year of operating experience 


has borne out the forethought put into the 


planning .... 


by W. J. PUGSLEY 


SWINDELL-DRESSLER CORPORATION 


PITTSBURGH, PENNSYLVANIA 


A ONE of the major units in the expansion of the steel 
making capacity of the United States is the plant built 
for Defense Plant Corporation by the Carnegie-lLllinois 
Steel Corporation at Homestead, Pennsylvania. Con- 
sisting principally of an open hearth shop, slabbing mill 
and plate mill, this new plant was planned and built to 
work in conjunction with an existing plant to the 
extent of receiving hot metal for the open hearth charge. 

The site selected was an area of 123 acres immediately 
adjacent to the Homestead Works of Carnegie-Illincis 
Steel Corporation, requiring the razing of more than 
1200 buildings, mostly houses, in one of the oldest 
sections of Homestead. 

In this paper, only the open hearth shop and its 
auxiliaries will be discussed. 

The main building of the open hearth is 162 feet 
wide and 1404 feet long. The main building columns are 
spaced 108 feet apart, with an open hearth furnace in 
each of eleven bays. This leaves a wide charging floor 
on one side and pouring aisle on the other side of the 
row of furnaces. 

Ingot moulds are returned from the stripper building 
to the mould conditioning building where there are 
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facilities for cleaning, tarring and hot topping them 
before they may be run over into the pouring aisle. 

Hot metal may be brought in at the lower level and 
taken up to the mixers by overhead cranes, or in case of 
emergency it may be taken directly up to the charging 
floor on a ramp. 

There are two levels in the lean-to, the upper level 
being an extension of the charging floor with tracks 
for handling charging buggies, the lower for housing 
boilers, fans, reversing and stack valves. In the stock 
yard the upper level extends out about half way across 
its width. 

The cinder yard and scrap drop are located at one 
end of the mould conditioning building. Ore and lime- 
stone bins are located under charging floor level at the 
end of the ramp at the west end. 

Figure 1 shows a cross section of the main building, 
with the smaller buildings on both sides of it. Starting 
at the left are the tracks for cars bringing scrap into the 
scrap yard. Storage is on ground level. Charging boxes 
are loaded on the charging floor level. 


In the lean-to are shown the stacks, boilers, induced 
draft fans, refuse track and cold air fans on the lower 
level, with the three tracks on the upper level for han- 
dling charging buggies. 
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Figure 1 — Section through open hearth buildings show- 
ing arrangement of equipment. 
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Figures 2, 3 and 4— Plan of furnace building showing 
arrangement of tracks and locations of furnaces, 
mixers, storage bins, etc. 
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On the charging side of the furnace building the lower 


level is taken up to a large extent by the furnace 
checkers. On the upper level are the tracks for hot metal, 
the charging machines and the run along the furnaces 
for the charging buggies. 

This section shows quite well how the furnaces are 
set in the building. Under the furnaces, running between 
the checkers, is the cinder pot car carrying the cinder 
pot from the front of the furnace, where it receives the 
front flush through the charging floor, out toward the 
pouring aisle to receive the final run-off from the 
furnace. 

On the pouring side of the building are shown the 
relative locations of the steel ladle when the furnace is 
being tapped and the ladle suspended from the crane 
when ingots are being poured, over near the pouring 
platform. 

The ingot run is not served by an overhead crane, 
but has the two tracks for handling strings of ingot 
buggies. The section of the mould yard is taken to show 
the arrangement of the hot-topping platforms and 
tracks. 

Most of the building columns are carried on concrete 
footers. The main building columns are supported on 
piling, steel bearing piling being used for columns adja- 
cent to the furnaces with concrete piling used for the 
balance. 

The layout of the charging floor is of considerable 
interest. Figure 2 shows the east end of the charging 
floor, including the first two furnaces. Here is shown 
the passageway between the ends of the furnaces, 
about 18 feet wide, and the platform running along the 
tapping side of the furnace. The main columns in the 
center of the open hearth building are shown between 
the furnaces. Lined up with the next row of columns are 
the control rooms, bins for alloys, tool cooling troughs 
and so on. 

The stacks are shown in the lean-to, out near the 
stock yard tracks. In line with the stacks and building 
columns are various buildings such as a two story 
sanitary convenience station shown here. This layout 
shows the end bay which is used for storage and main- 
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tenance work. The mixers are also shown, with the 
tracks used to take the hot metal to the furnaces. 

Figure 3 shows another section of the charging floor 
including the next six furnaces in the line. Here can be 
seen the layout of tracks arranged so that charging 
boxes can be shifted across the scrap yard tracks to 
the furnaces at different places. The stock yard scales 
are in a section of track over near the stock yard, with 
the scale house in line with the stacks, sanitary and 
convenience station, rectifier station and maintenance 
shops. 

The line of buildings closer to the furnace includes 
the control houses, various bins for alloys and additions, 
as well as the chemical laboratory, where some prelim- 
inary tests are made. At the east end of this row of 
huildings is one of the two carbo-analyzer buildings 
where preliminary carbon determinations are made. 
These buildings are connected to the chemical labora- 
tory by means of a pneumatic tube system used to 
transport samples. 

The west end of the charging floor shown in Figure 4 
includes the last three furnaces with their accompany- 
ing control houses, bins and stacks. In this end of the 
building are the ore and limestone bins, where the 
material is dumped from cars through grating in the 
floor into the bins below. The dolomite bins are under 
another track, with the ferro-manganese and ferro- 
silicon bins under a short section*of track out near the 
pouring aisle, on which track is mounted the crusher 
car. The upper end of the ramp from yard level fans 
out to connect with the various tracks on the charging 
floor. 
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Figures 5 and 6 — Plan of lower level of the open hearth at 
each end of the building. 
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Figure 7 — Front view of furnace showing buckstay and 
door arrangement. 


Figure 5 shows the relative location of the furnaces, 
checker chambers, flues and stack as seen on the main 
floor level. In the last bay of the main building are the 
refractory handling facilities, anthracite drier, stopper 
rod making bench and dryer, blacksmith forge, etc. 
Bins are also located here for storing such material as 
clay and brick-bat. Out in the pouring aisle are the ladle 
repair pits. In the mixer building are the tracks for in- 
coming hot metal and a pit for hot metal ladle repairs. 

The refuse and brick track is shown near the reversing 
valves, and the track for the cinder car is indicated 
between the checkers. This lower level is paved through- 
out so that lift trucks may be operated in the area 
between the checkers and stacks. 

Figure 6 is a plan of the yard level showing the west 
end of the open hearth building. Here can be seen the 
location of the track under the ore and limestone bins 
in relation to the furnaces, and also the last bay in the 


Figure 8 — Sections showing furnace brickwork. 
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building containing the dolomite conveyor and ele- 
vator and a storage area for brick. 

The lines of the furnaces conform generally to 
standard open hearth practice, and are the results of 
considerable study by the Open Hearth Committee 
of the United States Steel Corporation. Overall length 
of brickwork as shown in Figure 8 is 87 feet giving an 
effective bath area at fore-plate level of about 52 feet 
long and 21 feet 9 inches wide. The burners are set in a 
“dog house”’ extending in the end of the furnace for a 
distance of about 11 feet, set between the two up-takes. 
Some of the roofs are 18 inches thick with 22% inch 
ribs while some of them have been built with 18 inch 
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Figure 9 — Plan view showing arrangement of regenerator 
chambers. 


Figure 10 — Sectional elevation through slag pocket and 
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Figure 11 — Perspective drawing showing arrangement of 
water piping for cooling. 


brick at the shoulders, the balance of the roof being 
made of 13% inch brick with 18 inch ribs. 

ta The slag pockets are large, 18 feet by 18 feet by 
16 feet deep. The two side walls are protected by false 
walls with sand behind them, so that a minimum of 
damage is done to the main walls when slag is removed. 
To assist in breaking the slag in the pocket, there is a 
narrow tunnel built on the floor,and running 11 feet 
back from the bulkhead, so that a heavy beam may be 
inserted under the slag and used as a pry to loosen it up. 

Figure 9 shows, in plan, the arrangement of furnace 
and checkers. The checker chambers are large, two 
chambers for each end of a furnace. The actual checker- 
work in each of the four chambers is about 13 feet wide, 
30 feet long and 14 feet high, giving a volume per 
chamber of about 5500 cubic feet, or 11,000 cubic feet 
of checkers for each end of the furnace. The checkers 
are set up with 71% inch vertical flues. 

Figure 10 is a section through the slag pocket and 
checkers showing how they are located in relation to 
the charging floor. Built into the floor of the checker 
chamber are shown the soot blowers which are con- 
nected to the 300 pound steam supply. These nozzles 
are built in the floor of the flues at intervals, and may be 
operated so that soot is blown progressively toward 
the stack. 

Many places on the furnace are water-cooled, includ- 
ing the doors and frames, the main buckstays on both 
sides of the doors, and the front skewback where arch- 
less door frames are used, with a separate cooler over 
each door. Pipe coolers are built in the monkey walls, 
and one is placed in the upper portion of each bridge 
wall. A cooler is built in the end wall at each up-take 
On the burner dog-house there is a water-cooled roof, 
and hair pin coolers are built in the side walls. The 
dog-house has a water-cooled nose and there is also 
a water-cooled nose on the burner proper. 

Water from the above points flows into four boshes on 
each furnace. The water required by the reversing 
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Figure 12 — Four boshes collect water used for furnace 
cooling. This water is then used for cooling reversing 
and stack valves (above) 


Figure 13 — Drawing showing arrangement of flues, valves 
and waste heat boiler. (above right) 


Figure 14 — Forced draft fans supply air to the furnaces, 
putting it into the flues at the reversing valves. (right) 


Figure 15 — View of end wall of checker chamber, showing 
radiation pyrometer at top of wall. (below right) 


valves and the stack valve comes from these boshes, 
the balance going to the sewer. Figure 12, a view of 
the end of a furnace, shows the arrangement of the cool- 
ing water piping on the end wall with the boshes ahove. 

Waste gases are taken from the two checkers at one 
end of the furnace through two separate flues, through 
two reversing valves, and finally to a common flue, all 
under the floor of the lower level. The hot gases nor- 
mally are drawn up from the flue through superheater 
and waste-heat boiler, through the induced draft fan, 
and from there through a steel duct under the charging 
floor and into the stack. If the boiler or the induced 
draft fan is out of service, a horizontal valve closes off 
the opening leading from the flue up to the boiler, and 
the stack damper is opened. The furnace may then be 
operated with natural draft. All underground flues 
have 131% inch brick walls and arch, with 4% inches of 
insulating concrete outside the brick. The stacks are 
150 feet high and 7 feet diameter inside the brick lining. 

The waste heat boilers are of fire tube design, built 
to generate steam at 300 psi and 650 F total tempera- 
ture. 

Air for the furnace is put into the flues at the revers- 
ing valves. 

Figure 14 shows the forced draft fan and the ducts 
which handle the air. 


IRON AND STEEL ENGINEER, FEBRUARY, 1945 














fan 



















































93 























Figure 16 — The furnace control panel forms part of the 
front wall of acontrol house. (above) 


Figure 17 — Diagram showing arrangement of furnace 
controls. (below left) 


Figure 18 —A casting pit provides facilities for pouring 
and slow-cooling large ingots. (below right) 
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In Figure 15 may be seen the location of the radiation 
type unit installed in the end wall of the checker 
chamber, near the top, to measure checker temperature. 
Suspended under the floor is the piping carrying service 
water, city water, steam, fuel oil, etc. 

The furnace controls for each furnace are housed in 
a separate steel house, a portion of the front wall of 
which is the control panel containing the recorders, in- 
dicators, control levers, push buttons, etc. In this way 
it is not necessary for the operator to enter the instru- 
ment house to make any adjustments. He may stand in 
front of the panel, open and close doors, operate waste 
gas valves and make adjustments to fuel, air and fur- 
nace pressure, observing the action of the furnace at 
the same time. The electric starters and controllers for 
door hoist motors, valve operating motors and fans for 
each furnace are set up in the control house for the 
individual furnaces. 

The furnace controls were laid out with the idea that 
they should be automatic as far as practical, but so 
arranged that the operators could at any time easily 
make required adjustments. 

Roof temperature is measured by a radiation type 
instrument mounted to sight through the back wall of 
the furnace on a point close to the center of the under- 
side of the roof. This temperature is recorded on an 
instrument on which the operator may set the maximum 
roof temperature. The controls will automatically cut 
back the oil and air flow to the furnace if the roof tem- 
perature goes above this point. 

Checker temperatures are measured by radiation 
units mounted in the checker chamber end walls and 
sighted on the top of the checkers at a point a few feet 
from the furnace end of the checkers. This means, of 
course, one unit for each checker chamber, or four per 
furnace. These temperatures are recorded on a four- 
record chart. 

Normally, the furnace is reversed automatically 
when either of the two checkers being heated reaches the 
“floating” control temperature. Minimum aad maxi- 
mum timers are mounted on the panel, both arranged 
to be easily set by the operator. Reversal cannot take 
place automatically in less time than that set on the 
minimum timer, nor can the time between reversals 
exceed that set on the maximum timer. If either of the 
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Figure 19 — Two 800 ton hot metal mixers are located side 
by side at one end of the furnace building. 


two checkers reaches the “floating” temperature as then 
set in less time than the minimum time, reversal does 
not occur until this minimum time has elapsed, and the 
“floating” control temperature is automatically raised 
to the temperature of the checkers at the time of the 
reversal. If the “floating” temperature control point is 
not reached by the time set on the maximum timer, this 
timer reverses the furnace, and the “‘floating’’ control 
temperature is automatically set down to the tem- 
perature of the checkers at the time the furnace was 
reversed. This means that the “floating” control tem- 
perature is raised and lowered as required with the 


Figure 22 — This sketch shows the handling arrangement 
for dolomite. 






































IRON AND STEEL ENGINEER, FEBRUARY, 1945 


progress of the heat. This combination of time and 
temperature controls is designed to keep in balance 
the two ends of the furnace. 

To protect the brickwork in the checkers, there is 
superimposed on the above controls a contact which 
will reverse the furnace if any of the checkers reach a 
predetermined high temperature, regardless of elapsed 
time. The furnace may be reversed at any time by 
simply pushing a button. 

Furnace pressure, measured near the center of the 
roof, may be maintained automatically. This is ac- 








a. 








Figure 20 — An overhead conveyor chain carries completed 
stopper rods through a drying oven. 


* 


Figure 21 — View of equipment for drying and bagging 
anthracite coal used for recarburizing. 
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Figure 23— View of open hearth from the 


complished by positioning the louvres in the inlet to 
the induced draft fan. Any adjustment in furnace pres- 
sure may be made by changing the setting on the dial 
on the panel and leaving the control on automatic, or 
a handle may be thrown to manual position and the 


louvres in the induced draft fan set as required by means 
of the furnace pressure gauge. 


The controls are designed to maintain a constant 
flow of fuel to the furnace, this rate of flow being set 
by the operator on a dial on the panel. The measured 


west end, 


showing ramp leading to charging floor. 


oil flow is indicated on an easily read dial, and recorded 
and integrated by a recording instrument. If required, 
the oil flow may be manually controlled. 

The amount of air going to the furnace is kept con- 
stant by the controls which operate vanes in the inlet 
to the forced draft fan. The quantity of air desired may 
be easily set on the panel by the operator. 

There is also provided a control designed to maintain 
a constant fuel-air ratio, if the operator wishes to main- 
tain any certain ratio. This fuel-air ratio is adjusted 
by setting a dial on the panel. 


Figure 24 — The entire open hearth plant is laid out for efficient operation, with liberal working areas. 
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Large ingots, are poured in the casting pits (Figure 
18). This pit, about 285 feet long, 211% feet deep and 
20 feet wide is arranged for basket pouring, having the 
small ladle held in a motor-driven carriage. Four slow 
cooling pits are built into the large pit, each with a cover 
so arranged that the amount of air drawn through them 
by natural convection may be easily regulated to adjust 
the cooling rate. 

On the charging floor is the crusher car carrying the 
two crushers used for ferro-silicon and ferro-manganese. 
The ore passes through the crushers into the proper bin 
under the charging floor. The desired ore is run out of 
one of five chutes into handling boxes as seen here. 

There are six annealing pits which are used to heat or 
cool large ingots of special analysis following carefully 
laid out time-temperature curves. Each pit is 14 feet by 
15 feet by 181% feet deep, and is fired on two sides, two 
burners per side, one above the other. Waste gases are 
taken out at the four corners. The pressure in the pit is 
automatically controlled. While heating, the pressure 
is kept constant. While cooling, the negative pressure in 
the pit is automatically controlled so that the amount 
of air to give the desired amount of cooling is drawn 
into the pit through openings in the cover. 

Figure 19 shows the two 800 ton hot metal mixers. 
Here is shown the tilting gear, a portion of the operator’s 
control house, and in the lower left hand corner, the hot 
metal transfer car with a ladle ready to receive hot 
metal from the mixer. 

Under the west end of the charging floor are grouped 
together a press for straightening stopper rods, special 
benches for working on them, and a drying oven (Figure 
20). The conveyor built into the oven has a large num- 
ber of hooks suspended from a conveyor chain, so the 
stoppers are moved along one at a time and held in the 
oven until they are needed. 

The method used for drying anthracite coal used for 
recarburization is shown in Figure 21. The dryer has a 
vibrating screen on a slight slope arranged so that a bed 
of desired thickness moves slowly across it, while hot air 
is blown up through the coal. Bagging is made easy by 
delivering the dried coal out of a small spout above 
floor level, while a small conveyor takes the coal from a 
hopper below the floor up to the dryer. 

Dolomite is taken into the plant on charging floor 
level and dumped from the cars into bins under the 
floor. From one or more of the six bins it is fed to a 
conveyor which in turn feeds a bucket elevator which 
takes the dolomite to a bin well above the charging 
floor. From this elevated bin it is fed by gravity through 
a swinging spout into the dolomite machine or han- 
dling boxes. 

Figure 23 shows the open hearth as seen from the 
high level bridge spanning the Monongahela River. 
This view shows quite clearly the ramp leading up to 
the charging floor from the west end of the plant. 


Figure 24, showing the charging floor and furnaces 
clearly shows the liberal working space provided in 
this layout, and the plant has now been in operation for 
over a year —long enough to show that the layout 
was well thought out. It is interesting to note that a 
picture almost identical to this could be taken at the 
D. P. C. plant, Geneva Steel Company, where the fur- 
haces and many auxiliaries were built from’ drawings 
made for the Homestead plant. 


Keutsed Curve 
FOR SHEARING POWER 


The accompanying curve is a revision of Figure 38 
from the paper “Shearing Flat Rolled Steel”, by F. E. 
Flynn and D. A. McArthur, published in the Decem- 
ber, 1944 issue of IRON AND STEEL ENGINEER. 
Discrepancies were found in the criginal curve published 
with the paper and this revision is given so that the 
correct information will be available. The revised curve 
will also be used in the publication of the paper in the 


1944 A. I. S. E. Year Book. 


Figure 38 — Curves of horsepower for shearing vs gauge at 
various speeds, drawn entirely from experimental data. 
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“Not a Single Main 
Fuse Failure in 


Three Years — since We 
Switched to BUSS Super-Lag c 


Ss MR. GS E. TUFTE, President Elkhart- Moraine 
Sand & Gravel Co. ° Elkhart Lake, Wisconsin 


“We had been having too much trouble on our 
600 ampere, 440 volt renewable 
a week this circuit was shut down because 
temporary overloads. An extra heavy 

load in aneous starting of several motors 
would cause 4 tempor 
This unnecessary blowing 
vating situation—left wor 
and lost money for us. 
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You, too, can get relief from production 
breakdowns due to fuse failures. The solu- 
tion to your problem is just as easy as it was 
for Mr. C. E. Tufte at Elkhart-Moraine Sand 
& Gravel Co. BUSS Super-Lag fuses provide 
the extra-time lag to protect against harmless 
surges, yet give complete and adequate pro- 
tection. 

Buss fuses require no maintenance or peri- 
odic inspection. They don’t open needlessly. 
If one opens, you can be sure some condition 
needs correction. When one opens, it requires 
less than 45 seconds to renew with an in- 
expensive link. 


Here Is Why BUSS Fuses 
Greatly Reduce or Entirely Prevent 
Needless Blows 

The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and it is 











so designed that vibration or heavy overloads 
or the constant heating and cooling of the fuse 
will not permit poor contact to develop. Thus 
excessive heating, which causes fuses to blow 
needlessly, is prevented. 

The fuse link used is the famous ‘‘BUSS 
Super-Lag.” It has lag-plates attached to it. 
These give it a time-lag so long that it will 
reduce to an extent not possible with any 
other renewable fuse, the number of shutdowns 
caused by needless fuse blows. 


How to solve the’ shutdown’ problem 

Pass the word along that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the benefit 
of the carefree, trouble-proof protection that 
BUSS Super-Lag fuses afford. 








BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo. 


Division McGraw Electric Company 
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SOLD THROUGH 
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SIN 


Compare the wide, shallow 
cuts made by an Airco Heavy 
Duty Scarfing Torch on the 
billet section at right with 
those made by a standard 
torch (above). 


1RcO Heavy Duty Scarfing Torches (Series 

5200 and 6100) were designed especially 

to meet wartime manpower shortages and re- 
lieve billetshed bottlenecks. 


Instead of the usual 1” to 14” cut, they will 

easily scarf a shallow path 24" or wider with 

no greater oxygen consumption per square 

foot removed than that of ordinary torches. 

Moreover, by reason of the shallowness and 
speed of the cut, less surface 
metal is removed. 


ALLOY BLOOMS, BILLETS, SLABS 


in % the time 


WITH AIRCO HEAVY DUTY SCARFING TORCHES 





Actual production figures, based on the records 
of a number of alloy mills show scarfing ton- 
nage increases of as much as 30% effected by 
the use of these torches. Indications are that 
this figure can be considerably increased if 
facilities are provided for more rapid handling 
of the steel. 


Ask your nearest Airco office for new catalog 
circular ADC-635 describing these tonnage- 
boosters —or write direct to Department iS 
at the New York office. 


* BUY UNITED STATES WAR BONDS * 

















Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, WV. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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Drawout Circuit-Breakers 
—one of the types furnished 


Wagner unit substations, consisting of transformers coupled to switch gear 
having any desired combination of circuit-breakers, meters, etc., can be 
supplied to meet any industrial load requirement. They can be installed 


You CAN SOLVE YOUR POWER 
DISTRIBUTION PROBLEMS EFFECTIVELY 





indoors or outdoors, right at the load centers. 


CONSIDER THESE ADVANTAGES 


Simplified installation. Complete substation is 
shipped in one or more factory-assembled units, 
completely wired, ready for installation and final 
connection. 


Improves performance of motors and lights. 
Inherent linedrop is avoided by eliminating long 
low-voltage feeders. 


Saving of copper in connecting cables. Locating 
the transformer near the load allows the use of 





shorter and smaller cables over a great part of 
the distance the power must travel. 


Low maintenance expense. The complete enclos- 
ing of the buses and other equipment practically 
eliminates cleaning and dust problems and as- 
sures safety against contact with live parts. 


Provides flexibility to meet future conditions. 
Can be installed indoors without the use of 
expensive fireproof vaults. 


Drawout circuit-breakers, illustrated top left, are provided with a 
test position in which the main circuit-breaker terminals are isolated 
from the bus and feeder circuits. In this position the breaker-control 
,. circuits are still connected, permitting test operation of the breaker. 
Lower left is a rear view of the switch gear equipment; some of the 
panels on the switchboard have been removed to show bus bars, 
connections, and equipment. Solid construction is used throughout. 














THESE BRANCHES ARE 
READY TO SERVE YOU 


ATLANTA * BOSTON + CHICAGO «+ CINCINNATI 
CLEVELAND + DALLAS + DENVER + DETROIT « HOUSTON 
INDIANAPOLIS *« KANSAS CITY « LOS ANGELES 
MEMPHIS * MILWAUKEE * MINNEAPOUS + NEW YORK 
OMAHA «+ PHILADELPHIA + PITTSBURGH +” PORTLAND 
SALT LAKE CITY * SAN FRANCISCO «+ SEATTLE 
ST. LOUIS « SYRACUSE + TULSA « WASHINGTON, D. C. 
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Switch Gear Equipment... Panel Mounted and Enclosed 


Each of these offices is manned by trained field engineers. 
They will gladly show you how you con economize on your 
power requirements with Wagner Unit Substations. 


Wagner Electric Corporation 


6483 Plymouth Avenue, St. Louis 14, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


UNIT SUBSTATIONS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 


ELECTRIC MOTORS 

















TRUMBULL 


-e Meg. © E CTRICIT OR LIGHT AND FOR POWEE 
yLr Elereneat 
The 7 RUM Be ie, Comme 


@ Trumbullist, a general cat- 
alogue of Trumbull products 
with essential illustrations, is 


published once or twice a L. V. D. (LOW VOLTAGE DROP) 
year. We shall be glad to MAIN FEEDER SYSTEM 


place your name on our list 
to receive this Trumbull 
service, 


a ae SMALL 
MOTOR 
STARTERS 
FLEX-A-POWER 
AND FLEX-A-PLUG 


gira SYSTEM 
CONTROL CENTERS 


E / MULTI-BREAKERS 


HEAVY DUTY MANUAL 
INDUSTRIAL STARTERS 
SWITCHES 


SWITCH AND FUSE LIGHTING 
PANEL BOARDS 





SWITCH BOARDS 


CIRCUIT MAGNETIC MULTI-BREAKER 
BREAKERS STARTERS PANEL BOARDS 


{ 
Trumbull products cover an unusually com- 
prehensive assortment of material for com- 
plete systems of interior electrical distribu- 
tion and control. This advertisement features 


only the principal broad groupings of these \ 


a. : THE TRUMBULL NAME PLATE IS KNOWN TO ELEC- 
products. Trumbullaid circulars and bulletins TRICAL MEN IN EVERY BRANCH OF THE FIELD. 


available. on request. : 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY ® PLAINVILLE, CONN. ® 4 General ELECTRIC B ORGANIZATION 
OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE — SAN FRANCISCO —LOS ANGELES 
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“MOTOR-DRIVE IS MORE THAN POWER” 


RELIANCE 


aT» 
ben 
“iy - 
~ 


DRIVE es ta fer 





INVESTIGATE THE POSSIBILITIES 
of Adl-Electric VS DRIVE 


OPERATING FROM A-c. CIRCUITS! 


oo MAINTENANCE of a desired steam 
pressure from boilers is important in power 
company operation. To you, who may not need to 
worry about this problem, the fact that it is being 
handled automatically with the help of Reliance 
V*«S Drive should nevertheless be interesting. It 
is a good indication of the wide variety of uses 
to which V*S Drive may be put. 








“Reliance V*S” is an all-electric, adjustable-speed 
drive for A-c. circuits that provides for starting, 
stopping, speed-changing, smooth acceleration and 
deceleration, jogging, inching and other operations. 
All are centrally controlled from a conveniently 
located panel. Production machinery output is 
being increased, quality and uniformity of prod- 
ucts improved, operator fatigue decreased and 
Operation and maintenance costs lowered by many 
VxS Drive applications in many industries. 


If you haven’t investigated Reliance V*S Drive 
in relation to your own work, we suggest that 
you call in a Reliance Application Engineer. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1084 Ivanhoe Road «+ Cleveland 10, Ohio 


Birmingham ® Boston ® Buffalo * Chicago ® Cincinnati ¢ Detroit * Greenville (S.C.) © Houston 
Kalamazoo ® Los Angeles® Minneapolis* New York® Philadelphia ® Pittsburgh © Portland (Ore.) 
St. Lovis © San Francisco * Syracuse * Washington, D. C. © and other principal cities 


Each of the 14-ton-per-hour mills (upper 


photo) serves one 500,000 pound-per-hour A-C 
boiler. Amount of coal fed into each mill, 
and thence to its boiler, is regulated by a DC 


Reliance V*S Drive unit, three of which 
are shown in above illustrations. 
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How a Manufacturer Doubled Tap Life 
and MULTIPLIED PRODUCTION with 
a Bowser Thread Cutting Oil System 




















From metal vaults and cemetery equipment 
to 20 mm shells... that’s the production 
switch The Champion Company, Springfield, 
Ohio, made when Uncle Sam needed help. 
That’s about as broad a jump as you'll come 
across... but Champion made it in stride, 
with the aid of modern tooling and Bowser 
Liquid Control. 















Tapping is, of course, a major operation in 
making shells, and high output from the 
tappers is vital. But steel particles in the cut- 
ting oil of Champion’s tappers were dulling 
taps too quickly, causing excessive rejects due 
to poor threads, and continually causing down 
time on the machines. 














Then a Bowser Pressure Filter was installed 
and, in the words of a Champion executive, 
‘“‘We cut our tap requirements in half, got a 
better thread and had practically no down 
time on our machines.” 













In the steel industry, Bowser Liquid Control is 
even more dominant. Bowser Lubrication Sys- 
tems are standard equipment in over 90 per cent 
of American steel mills for the lubrication of 
stands, pinion gear sets, reduction gears, tur- 
bines, turbo blowers and pumps. They depend 
on Bowser, too, for coolant filtration and circu- 
lation, the metering of fuel oil, etc. 












Bowser installations are engineered to be in- 
tegral parts of the mill. Bearing sizes and 
pressures, heats, etc., are all factors in the 
designing. That’s why Bowser dominates in this 
field. Write for full information. BOWSER, 
INC., Dept. 13-B, Fort Wayne 2, Indiana. 














Not only has Bowser’s war pro- 
duction earned the Army-Navy E... 
Bowser equipment has helped earn 
a it for scores of other companies. 

















THE NAME THAT MEANS EXACT CONTROL OF LiQuiDs 
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Built to carry the heavy loads encountered in roll 
neck applications, Torrington four-row tapered 
roller bearings provide the anti-friction means that 
help to pile up tonnage records and lower costs. 
Made of S.A.E.-E3310 steel (with higher nickel 
content) for maximum service life, these bearings 
have the additional advantages of simplicity of 
design and a lubricating system that is controlled 
within the bearing itself. 





Today, Torrington Bearings are also meeting anti- 
friction requirements in screw downs, edgers, table 
rolls, shears, drives, pinion stands and many other 
steel mill applications. Profit by Torrington’s spe- 
cialized knowledge and wide experience by specify- 
ing Torrington Bearings when you order equipment. 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER TAPERED ROLLER NEEDLE BALL 
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A) 

=3 Okoprene, compounded with neoprene, is an exceptionally durable 

2 covering for cables developed in the Okonite Research Labora- ere - eee 

=¥ tories. It can be bonded to the rubber insulation of individual ¥ as 
wires or can be applied as 4 sheath or jacket over the core id 4 Aes . 
of multiple conductor cables. It can be used to protect practically re ee 
any type or design of cable. => 

d tests and field experience with 





Since 1931, proving groun 

millions of feet of wire have been emphasizing the stability and 
long life of Okoprene coverings under widely varied conditions. 
WEATHER RESISTANCE — (Aerial cables, exposed wiring) Oko- 
prene sheaths, will not rot or deteriorate when subjected to 
moisture. The protective covering is fiexible at temperatures 


even lower than minus 18°C. (0°F.) and may be handled in 


the coldest weather. 













NON-FLAMMAB 
port combustion. ge do not sup- 
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oded and braid destroyed. 








on after six years exposure: Lef 


h and unchang 





Relative deteriorati 


prene sheath smoot 
Saturated braid with compound er 


CHEMICAL RESISTANCE — (Cables exposed to fumes or chem- 
icals) The Okoprene jacket has excellent resistance to most acids, 
alkalies and other corrosive chemicals. 


Oil RESISTANC 
etc.) When exposed to 
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— — (Portable cords, machine tool and shop- 
the solvent action of petroleum e ai EE 
1 strength. FACE pre RAS “SUR- 













wiring, 
products, Okoprene sheaths retain their full mechanica 
ELECTRICAL STRENGTH — Okoprene itself is an insulating . yh prose whichhimre. o> 
material and thus gives ad ed electrical protection as con- the rubber in rm protect 2 
jed overt metallic _ terminal and accion sc om a, 
ng” or surface cracks. : 


verings. When appl 
erings, it protects them from electrolysis. Okoprene will 


charges, but does prevent current leakage 


eliminates danget from electric shock. 
dealing with 


Our experience in 

1878 is at your disposal. For 
ection oF other data on 
Okonite representative 
ic, New Jersey: 


trasted with fibrous CO 








cov 
not carry static 
at terminals and 
ENGINEERING HELP — 
electrical problems since 
further details on Okoprene prot 


cables, we suggest you consult your 
_— or write The Okonite Company, Passa 
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vx All Steel Construction 
vx Mica Insulation 

* Rugged Terminals 

ve Provision for Expansion 
vr Adequate Ventilation 


pf fe OY Heavy Duty Applications... 


vy Unaffected by Vibration By use of those durable raw materials...steel and mica, 
| and the P-G exclusive features of design, these Steel Grid 


Resistors have the extra stamina to overcome factors which 


vv Corrosion Protected i often cause resistor failures. Neither vibration, moisture 
| nor corrosive atmospheres have material effect on con- 


vx Moisture Resistant 








tinuity of service. Try Post-Glover Resistors for heavy 
duty applications where resistors must give trouble-free 


service. BULLETIN No. 500 gives detailed information... 
Copy on request. 


She Nonbrechable Steel Grid Kesister 


THE POST- GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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BEARINGS 


Tough Jobs 


These Wonder Bearings have been 
smashing performance records On | 
difficult and unusual applications | 
for more than twelve years: 
Custom-Bilt to do the job | 


* y They are 
" where other bearings fail and give 


tl icated ees ae ie 
: iwear life up to Bone ela Rolling Mill, results that are better beyond com- 
with grease lubricated and more os com- , . . : % j 
tremendous Sees sana send parison on all kinds of applications 
: J ne M 4 9 not . 
nica, ings 5 mos a loads that em for which they are recommended. G 
° ¢ mate: scorin ri 9 and wedi . fF : i . 
Grid : , —~ Getting acquainted with GATKE 
hich Bearings and the wonder ful things 
sture they do has opened the way to mar 
con- oe velous performance improvements 
eavy 4 ' for designers> engineers and users 
-free Ss | of all kinds of machinery in most 
gt: . 4 industries- 
4 Try GATKE Bearings on your tough- 


b. The results will ope™ your 


to performance improvement 


eyes 
opportunities of incalculable bene- 


fit. 
Comp! 


GATKE CORPORATION 


928 N. LaSalle St., Chicago 4, Wl. 


est jo 


ete information oP request. 
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@ In every phase of the steel business 


today, whether it is production or fabri- pres botacsg i pit in prt 


cation, the cry is ‘‘keep going”. 


The Jones organization, too, is busy 
manufacturing the various types of speed 
reducers and other transmission products 
that are so essential for drives in every type 
of plant — drives that are so necessary in 


maintaining peak production. 


We picture here some typical Jones drives 
that have seen years of service in the steel in- 
dustry. They have been called upon to take a 
lot of punishment and they will stand the gaff 


for a good many years to come. 


W. A. JONES FOUNDRY & MACHINE COMPANY 
4431 Roosevelt Road, Chicago 24, Illinois 


HERRINGBONE — WORM — SPUR — GEAR SPEED REDUCERS 


* PULLEYS ¢ GEARS ¢ V-BELT SHEAVES ¢ ANTI-FRICTION 
PILLOW BLOCKS ¢ FRICTION CLUTCHES ¢ FLEXIBLE COUPLINGS 


Jones Herringbone Reducer operating 
sheet mill tilting drive on feeder table. 


tee 
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[his modern Birdsboro 4-high single reversing cold strip mill 
reduces high carbon strip (1.30 carbon) from 1%” down to 
finished thickness of .004” to .072” in widths up to 9” at speeds 
ranging to 750 f.p.m, 

The particularly heavy housings incorporated in this new 
Birdsboro cold strip mill insure holding gauge accurately. 
Screwdowns are motor operated with indicators. This mill is 
equipped with antifriction bearings in screwdown, work rolls, 


back up rolls and throughout drive. In addition, this mill is 
furnished complete with hardened and ground alloy steel rolls 
and with motor operated oil circulating system. 

Birdsboro engineers would like to discuss your steel mill 
equipment problems with you. Birdsboro specializes in build- 
ing heavy steel mill equipment to fit individual needs. Write 
today for details. 

BIRDSBORO STEEL FOUNDRY & MACHINE CO * BIRDSBORO, PA. 


STEEL MILL EQUIPMENT 
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Up-to-date \ 
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/ TRAVELING \ 


ELECTRICAL CONTACT 

and HEAVY | 

FEEDER SYSTEM / 
MATERIALS 


Me >. 
BUY \ 
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“a 
ELECTRIC SERVICE MANUFACTURING CO. 


17th & CAMBRIA STREETS e PHILADELPHIA 32 « ‘PA. © Branches in Principal Cities 
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Bristol's PYROMASTER 


A Self-balancing Potentiometer for 
Recording, Indicating and Controlling 
Industrial Processes 


Pyromaster Pyrometer Electric-Type Contrelier, 
door open and panel swung out 


ALL PARTS ACCESSIBLE: All parts 
of the Pyromaster are accessible even 
when the instrument is in full opera- 
tion. The dial and recording mechan- 
isms are mounted on the front of a 
hinged reinforced steel panel, which 
can be swung out of the case as shown 


above. The slide wire and potentio- 
meter mechanism and, in the case of 
controllers, the control mechanism are 
mounted on the back of the panel. 
Each part or unit can be serviced in 
place or removed without disturbing 
any other part. 


Complete facts in Bulletin P1200. Address 123 Bristol Road 
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Bristol’s PYROMASTER Pyro- 
meters are available in the fol- 
lowing types of instruments for 
temperatures up to 3600’ F. 


Electric-Type Controllers 
Air-Operated Controllers 
Single-Pen and Two-Pen 
Recorders 
Dial Indicators 
Time-Temperature Controllers 
Radiation Pyrometers 











PROOF OF THE OUTSTANDING 

ENGINEERING ABILITY AND 

EXPERIENCE AVAILABLE AT 
SWINDELL 








Open Hearth floor and three of the many furnace doors 
at the Carnegie-Illinois Steel Company at Homestead. 


Every Swindell installation embodies 
these satisfactory performance features: 
®@ Advanced engineering design 
@ Complete accuracy of control 

® Continuous, maximum production 


@ Low operating and 
maintenance costs 


®@ Designed for labor minumum 


Swindell engineers will gladly discuss 
furnace modernization, or new construc- 
tion, with Steelmakers, anytime, anywhere. 





SWINDELL- DRESSLER Zo,porathon 


The investment with a GUARANTEED future DESIGNERS AND BUILDERS OF MODERN INDUSTRIAL FURNACES 
BUY MORE WAR BONDS! PITTSBURGH, PA. 
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Above is shown a Morgan 36” Two-High Blooming Mill on erecting 
floor. Housings are one piece steel castings of the closed top type. Top 
roll balance is of the counterweight type. Top roll lift sufficient for rolling 42” 
wide slabs. Manipulator is of the overhead type, compact and accessible. 
Tables are of heavy design, equipped with anti-friction bearings. 

With this Mill was furnished Auxiliary Equipment as follows — Front and Rear Tables 


with Manipulator — Approach Table — Ingot Buggy — Runout Tables — Slab Shear 
with Gauge — Crop Hoist — Pushers — Conveyor — Skid Bed and Furnace Tables. 






THE MORGAN ENGINEERING CO. 


je ee = Be ae HIO. 1420 Oliver Building, Pittsburgh 


DESIGNERS - MANUFACTURERS «+ CONTRACTORS + BLOOMING MILLS. ¢ PLATE MILLS # STRUCTURAL MILLS ¢ ELECTRIC 
e INGOT STRIPPING MACHINES ¢ SOAKING PIT CRANES e¢ ELECTRIC WELDED 


STEAM HYDRAULIC FORGING PRESSES @ SPECIAL MACHINERY FOR STEEL MILLS 


TRAVELING CRANES e CHARGING MACHINES 


FABRICATION e LADLE CRANES e STEAM HAMMERS e@ 








LET PHILCO REDUCE 
YOUR POST-WAR 
PRODUCTION COSTS 


Philco is ready, today, with the advanced high- 
capacity battery performance and long-life economy 
you'll need in your post-war operations. The com- 
plete Philco post-war line includes modern Storage 
Batteries for all motive power and stationary needs. 
It will save you dollars in depreciation, up-keep 
and maintenance costs to specify Philco. Let us 
send you the latest Philco Battery catalogs of types 
for your special requirements. Philco Corporation, 
Storage Battery Division, Trenton 7, N. J. 





THE NEW PHILCO “THIRTY” —An outstanding post-war 
product for industrial trucks is the new Philco ‘‘Thirty” Storage 
Battery that gives 30% longer life and is identified by its distinctive 
red top. Now available in certain types and limited quantities. 


Philco Telephone and Control Typical Philco Electric Industrial 
Battery Cell with Floté element Truck Battery in Steel Tray 


*fPHILCO | 


STORAGE BATTERIES 


a 


= = 
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REPUBLIC ATTAINS 
FINE SAFETY RECORD 


Intensified safety work and im- 
proved working conditions in the 
plants and mines of Republic Steel 
Corporation brought about a 46.4 per 
cent reduction in the accident severity 
rate and a reduction of 20.03 per cent 
in the accident frequency rate in 1944, 
according to an announcement by 
C. M. White, vice president in charge 
of operations. 

In the company’s 1944 safety com- 
petition, in which all plants and mines 
participated, first place in the steel 
plant group was won by the Warren 
district of Warren, Ohio, with a 


INDUSTRY SINC 


severity rate of .93 and a frequency 
rate of 3.34. The Berger Manufactur- 
ing Division of Canton, Ohio, took 
first honors in the manufacturing 
divisions, with a record of no acci- 
dents and a greater number of man- 
hours worked, while the Southern 
Coal Mine Division of Birmingham, 
Alabama, ranked first in the coal min- 
ing operations. The Northern Ore 
Mines of Duluth, Minnesota, won 
top honors in the ore mine group. 
Republic Safety Awards, emblematic 
of the corporation’s slogan, “Produc- 
tion with Safety,” will be presented 
each of these leaders. 

Recognition was also given the 
seven industrial plants and mines in 


DIESEL-ELECTRICS KEEP WAR GOODS MOVING 


























Five diesel-electric locomotives, built by General Electric and ranging in size 
from 44 to 80 tons, are operating almost 24 hours a day, seven days a week, 
at the U. S. Naval Supply Depot, Oakland, California. 

Used to the full extent of their 98.8 per cent availability, these diesels are 
doing the work of eight steamers. Since December, 1943, when they were 
placed in service, the two 80-tonners have required no maintenance 
other than a routine 2-hour weekly servicing. Maintenance for the others 
has been equally favorable. Operating costs have also been lower, with the 
80-tonners handling 50 per cent more work at a fuel cost 75 per cent below 


that of steamers. 
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Republic Steel which operated dur- 
ing the entire year without a lost- 
time accident. These operations to be 
honored are: Bolt and Nut Division, 
Gadsden, Alabama; St. Paul-Day 
Ore Mine, Keewatin, Minnesota; 
Lake Erie Limestone Company, Hills- 
ville, Pennsylvania; Trucson Steel 
Company, Gadsden, Alabama; Ware- 
house Division, Youngstown, Ohio; 
Culvert Division, Canton, Ohio; and 
the Truscon Erection Division of 
Youngstown, Ohio. 


SELF-LUBRICATING BEARING 
STOCK RANGE WIDENED 


A To aid the war effort, addition of 
several dozen new sizes of cored and 
solid bar stock in Oilite materials has 
been announced by Chrysler Corpora- 
tion’s Amplex Division. Wide accept- 
ance and tremendously increased use 
of the self-lubricating Oilite bronze 
and ferrous base Super-Oilite in bar 
form were given as the reasons for the 
expanded size list. The new sizes em- 
brace a range of 3% in. to more than 
12 in. in diameter. Heavy demand of 
Oilite and Super-Oilite materials has 
been laid to their obvious advantages 
over cast cored and bar stock. Most 
important advantages of the Oilite 
bar stock are the features of self- 
lubrication and greater load carrying 
capacities. 

The broad-scale war production use 
of cored and bar stocks stems mainly 
from their fulfillment of three vital 
requirements. With a bin of various 
sizes of self-lubricating cored and solid 
bars on hand a plant is equipped to 
make rapid bearing replacements on a 
breakdown, provide the necessary re- 
placement for a faulty bearing in- 
stallation, and give the engineer or 
production man the means of quickly 
securing a bearing for experimental 
needs. 

It has been estimated by Chrysler’s 
Amplex Division that their line of 
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‘METAL WORKING 


COIL HANDLING 


EQUIPMEN 


By Yoder 


EVELOPMENT of coiled strip in a constantly in- 

creasing variety of widths, gauge and material 
has been an important factor in the advancement of 
high speed production in stamped, punched, drawn 
and roll-formed metal products. Yoder has specialized 
in the engineering and building of special handling 
equipment from the early days of strip making. 


Today Yoder builds coil handling equipment as 
varied as industry’s needs, from simple ball-bearing 
coil boxes to cone type uncoilers with drag generators 
and from simple stock reels to huge tension reels for 
steel mill use. The patented double-swivel type re- 
coiler, shown above, which handles single or multiple 
coils up to 6,000 pounds, is made so that coils can be 
unloaded from one side while the other is recoiling . .. 
The coil box at right is the simplest form made, tall 
bearing, easy to load, compact, suitable for serving a 
wide variety of strip-fed production machines. There 
are many other types. 

These machines may be had with 
Yoder pinch-roll feed stands, levellers, 
edge trimmers or as integral parts of 
complete Yoder-built slitting or roll- 
forming lines. If your coil handling need 
is special, Yoder can engineer a unit for 
you, based upon the mest complete 
experience in the industry. 


For engineering consultation or product infor- 
mation write to 


ENGINEERING 


YODER Ker 


—— YODER COMPANY 


PRODUCTION MACHINERY 


5526 WALWORTH AVE., CLEVELAND 2, OHIO 








cored and bar stock is saving war 
plants thousands of man hours a 
month by providing quick and lasting 
bearing replacements for machincs 
that otherwise would be shut down 
by recurrent bearing failures. 

Although Oilite differs from cast 
materials in that it is made from 
metal powders and impregnated with 
oil, the cored and bar pieces are 
machined just like a cast bearing. 

Oilite cored and solid bars are now 
being stocked in all major cities of the 
United States and Canada. For com- 
plete information on Oilite cored and 
bar stock write for a new booklet, to 
Amplex Division, Chrysler Corpora- 
tion, 6501 Harper Avenue, Detroit 31, 
Michigan. 


WIRE COMPANY SETS MANY 
PRODUCTION RECORDS 


A Faced with the need for more and 
more material to furnish our armed 
forces with the tools for victory, the 
men and women of American Steel 
and Wire Company, United States 
Steel Corporation subsidiary, met 
the challenge and broke 435 produc- 
tion records during the year 1944. 
This brings the number of records 
smashed since Pearl Harbor to 2,289. 

For the third consecutive year, the 
company’s South Works at Wor- 
cester, Massachusetts, led the parade 
of increased volume production by 
surpassing 94 previously established 
marks. This one plant alone has a 
total of 538 records to its credit since 
December 7, 1941. 

Second in line was the Steel and 
Wire Works at Donora, Pennsyl- 
vania, which broke 78 records last 
year, bringing its war total to 363. 
New Haven, Connecticut, and Joliet, 
Illinois, were tied for third place in 
record smashing performances, each 
chalking up a total of 54 to attain 
“since Pearl Harbor” marks of 159 
and 185, respectively. The Duluth, 
Minnesota, operations and Cuyahoga 
Works in Cleveland each broke re- 
cords 37 times during 1944. Trenten, 
New Jersey, racked up 21 new marks, 
while Waukegan, Illinois, with 16, 
and Newburgh Works in Cleveland, 
with 18, were close behind. 

The Rankin, Pennsylvania, plant 
smashed 12 old records followed by 
Donora Zine Works with 10, Con- 
solidated Works in Cleveland with 6, 
and American Works, also in Cleve- 
land with 3. 
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MERCURY ARC CONVERTERS 
FOR 1000-2000 CYCLE POWER 


A Development of a new mercury arc 
converter which fills out the low fre- 
quency range of electronic equipment 
required in the growing field of induc- 
tion heating applications is announced 
by the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wisconsin. 

Designed for the purpose of elec- 

tronically changing power at com- 
mercial frequencies of 60 or 25 cycles 
into 1000 to 2000 cycle power, the 
mercury arc type of frequency 
changer is particularly suitable for 
supplying power for forging, melting, 
and metal treating applications where 
large masses of metal or metal parts 
must be efficiently heated with this 
power at kilowatt capacities of 250, 
500, 1000 and higher, 
(&Two highly successful applications 
of the new converters have been made 
in the past year, one being a 300 kw 
unit in a forge plant, and the other a 
250 kw unit in use in the melting 
section of a brass foundry. 

In months of operation, these Allis- 
Chalmers mercury arc frequency 
changers have performed at higher 
full load and much higher partial 
load efficiencies than is possible with 
other types of converters for like 
frequencies; and operating and main- 


tenance costs of mercury are con- 
verters have proved to be much 
lower. The units are quiet in opera- 
tion and require no ventilation or air- 
filtering, since they are water-cooled. 
In addition, high capacity mercury 
arc converters offer no vibration 
problems, making heavy and expen- 
sive foundations unnecessary. 

Already a familiar machine, the 
mercury arc rectifier is involved in the 
utilization of nearly 10 per cent of the 
electrical energy generated in the 
United States. Entry into the induc- 
tion heating field with the mercury 
are converter completes the Allis- 
Chalmers line of electronic type in- 
duction heating equipment, since the 
company is also building high vacuum 
tube equipment for the higher fre- 
quencies. 


INDICATOR FOR REMOTE 
SPEED MEASUREMENT 


A Wherever machinery turns, there 
is the need for reliable, continuous, 
visual speed indication to gain advan- 
tages in lower costs, lengthened life 
for machinery and tools, improved 
quality, and in the assurance of safe 
operation. Now a sturdy, accurate, 
low-cost electric speed indicator, de- 
veloped by the Reliance Electric and 


Mercury arc frequency changers for converting commercial frequencies into 
1000-2000 cycles are well suited for forging, melting and heat treating with 


induction heating. 
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Engineering Company, Cleveland, 
Ohio, makes it possible to determine 
and to set proper operating speeds in 
a broad new field of applications, 
where the installation of such instru- 
ments was heretofore not economi- 
cally feasible. 














The Reliance Electric speed indi- 
cator, which gives accurate readings 
of speeds from 100 rpm to 5000 rpm, 
consists of two units. The pick-up 
unit, a miniature six-pole alternator 
with a permanent magnet rotor, is 
mounted on the shaft whose speed is 
to be measured. The indicator, a per- 
manent magnet, moving-coil type, 
meters the pick-up output on a 334 in. 
scale which covers 95 degrees of arc. 
The resistance of the indicator has 
been made sufficiently high, so that 
the size or length of the leads con- 
necting the units will have no effect 
on accuracy, and the indicator may be 
located at any distance from the pick- 
up unit. The indicator is not affected 
by other magnetic material, and 
there is no loss of accuracy due to 
length of service. 

Reliance’s 30 years’ experience with 
variable-speed machinery drives has 
shown company engineers the need 
for such a compact, long-life produc- 
tion indicator, and they have built 
the utmost in sturdy simplicity into 
the mechanism. 

Instantaneous and continuous speed 
indication is independent of the direc- 
tion of rotation of the shaft. Pick-up 
windings are stationary, and there are 
no commutators or slip rings. No 
conduits are required, and lifetime 
lubrication further simplifies main- 
tenance. 

Special attention to flexibility of 
use has been given, too, in the physi- 
cal design of the indicator. Fool-proof 
shaft coupling is provided, and the 
indicator may be bracket or panel 
mounted. 
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LARGE MALLEABLE IRON 
FOUNDRY COMPLETED 


A What is believed to be the largest 
malleable iron foundry built in the 
past 17 years has been completed by 
The Rust Engineering Company for 
Lake City Malleable Company at 
Ashtabula, Ohio, Rust officials said 
recently. The facilities are financed 
and owned by Defense Plant Corpo- 
ration. The 3% acre structure which 
makes Lake City Malleable one of the 
largest operators in the country, was 


ad 
HAYS VISIO-RATIO GAGE 


T’S A GOOD “steel man’’—this truthful reporter of 
combustion facts. It's infallible—made to be. 


It saves man hours—does away with time-con- 
suming calculation of air excess or deficiency and all 
need for experimental adjustments. 


It saves fuel—indicates instantly any faulty pro- 


portion of air and fuel. 


It saves material—makes for greater uniformity, 


and for less spoilage. 


It helps you get better steel—and more of it. 


ADVANTAGES 


Advantages of Hays centralized control of open 
hearth furnaces are set forth in Publication 43-586. 
Useful literature—better send for it. 


" 
win 


authorized to fill the need for malle- 
able parts for tanks and trucks, both 
military and those being built for 
expanded domestic transport. 

All glass sidewalls, oriented to ad- 
mit maximum light and at the same 
time eliminate glare, and air condi- 
tioning and dust collection systems 
assuring a degree of cleanliness un- 
usual in foundry work, are notable 
plant features. 

Electrically operated throughout, 
the entire production area is served 
by crane and monorail with no lifting 





GLANCE 


* AMOUNT OF 
AIR FLOW AND 
FUEL FLOW 


* PERCENTAGE 
OF AIR EXCESS 
OR DEFICIENCY 





CORPORATION 


required by labor, allowing employ- 
ment of skilled labor, grinders and 
molders, almost exclusively. 

Operations are on the following 
straight flow basis: 

1. Storage facilities for raw materials. 
2. Duplex melting system of cupolas 
and air furnaces. 
3. Modern molding and casting sys- 
tem embodying power conveyors. 
. Modern casting and sand han- 
dling facilities. 
. Electrically heated elevator type 
annealing furnace. 
6. Modern layout of cleaning and 
finishing equipment. 
7. Shipping facilities. 

This production line is plotted on 
the basis of carefully estimated data 
of storage of supplies, labor, and 
equipment capacity, to maintain a 
continuous flow of castings. 

Rust designed and constructed the 
plant and erected its equipment. An 
important post-war, as well as war, 
future is anticipated for the foundry 
since a large part of malleable output 
normally goes to the automobile 
industry. 


ATTACHMENT WIDENS 

TRUCK APPLICATION 
A The Baker Industrial Truck Divi- 
sion of The Baker-Raulang Company, 
Cleveland, Ohio, announces an attach- 
ment designed by Baker engineers 
for fork trucks to move railway car 
wheels mechanically and safely. This 
attachment fits a standard Baker fork 
truck and may be quickly removed 
when the truck is to be used for han- 
dling pallets or for some other pur- 
pose. The attachment handles wheels 
of any diameter and eliminates the 
need for skilled wheel rollers and the 
element of danger in case the wheel 
should get out of control. 

The attachment consists of a 
hinged hoe-like clamp which engages 
the top of the farthest wheel. The 
clamp arm is raised to clear the wheels 
by a lever located convenient to the 
operator and may be latched in that 
position. The arm and lever assembly 
is mounted on a bracket which slips 
onto the top of fork backs and is held 
in position by its own weight. 

To pick up a load of wheels, the 
clamp is raised by pulling and latch- 
ing the lever. The forks are then run 
under the wheels. If the wheels do not 
tilt approximately alike, they may be 
straightened up by forcing one against 
the other with the bottom edge of the 
attachment bracket, which is turned 
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over in a lip. The handle is next un- 
latched and the arm lowered. The 
forks may then be raised, picking up 
the wheels in the same tilted position 
in which they were stored. 

A 6000-lb capacity truck handles 
one to six wheels on 48-inch forks. 
The arm will accommodate 36-inch 
passenger car wheels or smaller ones, 
as well as the standard 33-inch freight 
car wheels. One or two wheels can be 
handled as well as a full load, a pin 
stop preventing their tipping. 

The forks — without removing the 
car wheel clamp attachment — will 
handle a capacity load of axles or it 
will handle two axles with wheels 
mounted. The same fork truck with 
an interchangeable boom attach- 
ment will unload wheels from gon- 
dolas working from a dock or from 
track level. If wheels are shipped in 
box cars they may be loaded and un- 
loaded by the fork truck with car 
wheel attachment. 


NEW HOUSING DESIGN 
PROTECTS MOTOR 


AA new motor, combining the sur- 
plus capacity of the conventional 
open motor with protection against 
dripping liquid, falling metal chips 
and other foreign matter, has been 
developed by the Crocker-Wheeler 
Division of Joshua Hendy Iron Works 
at Ampere, New Jersey. 

















Rated 40 C rise, full-load continu- 
ous duty, with a 15 per cent service 
factor, Protected-Type motors pro- 
vide added protection at open motor 
prices. At present, these motors are 
available in sizes up to and including 
the 284 frame. Mounting dimensions 
conform to the standards of the 
National Electrical Manufacturers 
Association. 

There are no openings in the frame 
or shields above the horizontal center 
line. This, together with the shielded 
construction of the ventilating open- 
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ings, makes Protected-Type motors 
suitable for machine tool and similar 
applications where other types of en- 
closures have been required in the 
past. 

Centrifugal seals permit use of softer 
grease for better lubrication and 
longer bearing life. The company’s 
alucast rotor construction, in which 
the bars, fans and end rings are cast 
in one operation from aluminum 
alloy, is employed. 

Other features of these many-pur- 
pose motors include: heavy cast 
frame construction, coils protected by 
vinyl acetal insulation, interchange- 
able front and rear shields, and 
specially designed guides for direct- 
ing cooling air over all surfaces. 


PRODUCTION RECORDS 
MADE BY ARMCO 


A While newspapers were filled with 
reports of absenteeism and war plants 
shut down by holiday hangovers, the 
East Works plant of The American 
Rolling Mill Company broke produc- 
tion records right and left. 

During the Christmas to New Year’s 
week, the open hearth department 
made 169 more tons of steel than dur- 
ing any like period in the plant’s his- 
tory, L. F. Reinartz, Armco works 
manager reported. ““This record was 
made during a time when our scrap 
and other raw materials were coated 
with ice and hard to handle. The 
roads and streets were also slippery 
with ice, yet our people got to work 
and the record shows they worked 
effectively.” 

Reinartz also said that No. 5 open 
hearth furnace established a new all- 
time monthly production record in 
December, making 384 more tons of 
steel ingots than ever before. 

The cold strip annealing depart- 
ment also set up an all-time monthly 
production record in December. 

Several new yearly production 
records at Armco came to light with 
the end of 1944. The East Works 
blooming, bar and strip mill estab- 
lished a record production in 1944. 
When the year ended this department 
had exceeded all previous yearly 
records by 40,266 tons. Another 
record-breaking department was the 
cold strip mill. The men in this de- 
partment rolled 66,735 more tons of 
steel during 1944 than in any previ- 
ous year. The electric furnaces of the 
alloy department made 794 more tons 
of alloy steel in 1944 than in 1943, 
the previous high. 
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IS INDUSTRY'S 
PRIME ESSENTIAL 








The “all-out production of the war 
period has not only proven the impor- 
tance of proper lubrication but has effec- 
tively demonstrated the superiority of 
LUBRIPLATE Lubricants. Even the most 
confirmed skeptic must admit that when 
two surfaces do not touch, there can be 
no appreciable wear. The separating film 
of LUBRIPLATE is tougher. That is why 
LUBRIPLATE Lubricants impart longer life 
‘te shafts, bearings, and gears. LUBRI- 
PLATE has qualities not possessed by 
conventional lubricants. 




























————1_:, 





LUBRIPLATE 


Lubricants definit 
and wear to ; 
od lower power costs and pro 


long the life of one a 
infinitely greater degree. o 
PLATE arrests progressive wear 


LU BRIPLATE Fs 
Lubricants protect machine pa . 
against the destructive — @: 
This feo 
+ and corrosion. 
pak puts LUBRIPLATE far out in 
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Write for a booklet, The LUBRIPLATE Fiim"’, 
written especially for your industry. 


LUBRIPLATE 
















UNIT DEMAGNETIZES 


TOOLS AND SMALL PARTS 


AA new line of demagnetizers for 
completely demagnetizing magneti- 
cally soft materials, such as common 
irons and steels, and partly demag- 
netizing permanent magnets such as 
alnico, has been announced by the 
Special Products Division of the 
General Electric Company. The new 
demagnetizers are designed to demag- 
netize tools, drills, and punches in 
order to prevent excessive heat and 


Speedy IMERTS or NITROGEN by KEMP 
FOR PURGING—FOR BLANKETING —FOR PROCESSING 


Kemp Inert Gas Producers and Kemp Nitrogen Generators are available in standard models with 
capacities ranging from 1000 to 100,000 cubic feet per hour—larger sizes and special models built 


to order. 


Features on al! models: Flexibility—gas production automatically responds to demand at any rate up 
to 100% of capacity, thus frequently eliminating need for gas-holders or accumulators to meet peak 
loads. Safety features include: electric ignition, safety-pilot, soft heads, and automatic shut-down in the 
event of (a) burner outage, (b) cooling water failure, (c) power failure, (d) fuel gas failure, and safety 
purging of unit on shut-down or before starting. Units may be furnished for either semi- or fully-automatic 


operation. 


Safeguard against explosion hazards from flammable vapors or explosive dusts with low-cost Inerts 
or Nitrogen from Kemp Generators. Write for engineering data, recommendations and quotations, 
Ask For Bulletin 901.3 
OTHER KEMP PRODUCTS 
Nitrogen Generators « Inert Gas Producers 


wear caused by the adherence of 
magnetic chips. They are also desir- 
able for demagnetizing various ma- 
chined parts, thus releasing fine 
adhering particles which often cause 
severe wear and impair accuracy and 
appearance. In addition, they can be 
used to adjust and stabilize the mag- 
netic flux in permanent-flux assem- 
blies for such applications as electric 
instruments and control devices. 
Consisting of a cylindrical air-core 
coil, mounted in a sturdy stand at a 
convenient 45 degree angle, these de- 
magnetizers are available in a 4-in. 





Atmos-Gas Producers «= Immersion Heaters 


Address The C. M. 
Kemp Mig. Co. 405 E. 
Oliver St., Baltimore- 
2, Maryland. 


Flame Arrestors for vapor lines, flares, etc. 

The Industrial Carburetor for premixing gases 
Submerged Combustion Burners 

A complete line of Industrial Burners, and Fire Checks. 





size, rated 115 volts, 60 cycles, a-c, 
and in 8- and 12-in. sizes, rated 
220/440 volts. Long flexible leads, for 
connection to the power line, are fur- 
nished with the 4-in. size, while a 
small connection box behind the coil 
of the larger sizes accommodates 
standard electric conduit. 

In operation, rated voltage is ap- 
plied and the material to be demag- 
netized is either passed directly 
through the coil or placed in its 
center and slowly withdrawn about 
two feet along its axis. At that point 
the magnetic field is negligible, and 
the material is then demagnetized. 
For continuous operation, nonme- 
tallic conveyor belts can be run 
through the coil, provided the parts 
being demagnetized are neither in 
metal containers nor in contact with 
each other, so as to cause shielding. 


LUKENS OFFERS PLATE 
WEIGHT CALCULATOR 


AA combination steel plate weight 
calculator and steel plate size selector 
has been developed by Lukens Stec! 
Company, Coatesville, Pennsylvania, 
for use by engineers and users of steel 
plate or equipment made of steel 
plate. The device is believed unique 
because of the wide range of gauges, 
widths and lengths of steel plate, for 
which weights can be calculated on it. 

With the steel plate weight calcu- 
lator, which operates somewhat like a 
slide rule, the theoretical weight of 
any steel plate can be determined 
quickly from 10 to 200 inches in 
width and from %% to 6 inches in 
thickness. With the steel plate size 
selector the longest and widest stcel 
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plate obtainable for any desired thick- 
ness can be determined. 

Included with the selector is an 
imprinted table giving decimal equiva- 
lents and weights which will be of 
value to users of the device. 


INSTRUMENT COMPANY 
CHANGES HANDS 


A The C. J. Tagliabue Manufactur- 
ing Company, pioneers in the manu- 
facture of Industrial Control and 
Laboratory Instruments, has sold its 
assets, including goodwill, name and 
patents, to the Portable Products 
Corporation of Pittsburgh, Pennsyl- 
vania. 

The progressive research and de- 
velopment policies in electronic and 
mechanical instrumentaiion which 
for so many years have characterized 
the Tagliabue organization will be 
continued vigorously under the new 
management and personnel that has 
made TAG an outstanding name in 
industry. 

The business will be operated as a 
separate division of the Portable 
Products Corporation. Among the 
interests of the latter are manufactur- 
ing plants in Newburgh, New York, 
Philadelphia and Pittsburgh, Penn- 
sylvania. 


POWER BRUSHING SPEEDS 
MOTOR PRODUCTION 


A Manufacturers of critically-needed 
electric motors are making many uses 
of power brushing to maintain pro- 
duction for the armed services as is 
exemplified by one of the nation’s 
largest manufacturers of electrical 
equipment. 

One of the interesting applications 
is in cleaning insulating varnish from 
the interiors of stators, according to a 
report received by The Osborn Manu- 
facturing Company, Cleveland, Ohio. 





Usually stators are not dipped, but 
only the coils. The electrical equip- 
ment manufacturer has been using 
power brushing for the usual opera- 
tions in removing insulating varnish 
as well as for other work. Other typi- 





IRON AND STEEL ENGINEER, FEBRUARY, 1945 


cal jobs for power brushing in making 
electric motors include removing small 
fins in slots of stators, rust and dis- 
coloration from hardened steel rotors, 
burrs and corners and removing coat- 
ings or lacquer where not wanted. 
With past experience in mind, the 
manufacturer made power brushing 
part of the production process as soon 
as the new job requiring interior 
cleaning of the stator was set up in 
the plant. The method (see illustra- 
tion) is to operate the brush in a port- 
able air grinder hung on a sling. The 























stator is held stationary, either by a 
fixture or its own weight. With the 
brush operating at 3600 revolutions 
per minute, the operator pushes it in- 
to the paper. 

Power brushing enables the user to 
complete the stator cleaning in two 
or three minutes, making short work 
of the operation compared to more 
tedious cleaning methods. It has the 
further advantage of blending the 
metal surfaces by smoothing scratches 
and blemishes acquired during manu- 
facture and handling. 


He COUPLINGS 


E Laneciucile BACKLASH, FRICTION, 
WEAR AND CROSS-PULL 


the four destructive evils of other types 


and makes of couplings that prevent 


a permanent care-free installation. 


The Thomas All-Metal Coupling has: 
No Chains, No Gears, No Rubber. 
No Lubrication Required 
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Yew Literature 


A Just published by the Fluor Cor- 
poration is a new 20 page bulletin 
containing data for calculating cool- 
ing tower sizes, essential points in 
cooling tower selection and details of 
construction and operation of Fluor 
Aerator cooling towers. The bulletin 
is well illustrated, with photographs 
of typical installations, section draw- 
ings and performance charts. Avail- 
able on request to The Fluor Corpo- 
ration, Ltd., 2500 South Atlantic 
Boulevard, Los Angeles 11,California. 
A The design, structural features and 
operating facilities of the Wilputte 
coke oven have been incorporated 
into a new catalog which is fully illus- 
trated with cross sections, flow dia- 
grams and views of recent installa- 
tions. 

The descriptions reflect the many 
advances that have been made to 
attain strength and easy and eco- 
nomical operation; to provide for ex- 
pansion, prevent leakage and to keep 
pressure differentials low. The advan- 
tages of the underjet system and high 
and low burners for rich gas firing are 
dealt with fully. 

Of particular interest is the chapter 
on the bus flues, ports and regenerator 
chambers, which are designed to 
equalize the flow of lean gas and air 
upward and products of combustion 
downward. The mechanical features 
described include the Wilputte self- 
sealing oven door and leveler door and 
the hydraulic door handling equip- 
ment. 

Copies are available on request to 


BIRMINGHAM — Monday, March 26, 1945 
“Elementary Discussion of Tool Steels,” by C. H. 
Vaughn, District Manager, Allegheny-Ludlum Steel 
Corporation, Birmingham, Alabama. 


the Wilputte Coke Oven Corporation, 
40 Rector Street, New York 6, N. Y. 
A The Torrington Company, Ban- 
tam Bearings Division, South Bend 
21, Indiana, announces a_ revised 
bulletin, No. 105, entitled “High Ca- 
pacity Ball Reciprocating Bearings,” 
which covers a new list of recom- 
mended sizes. The high capacity ball 
bearing is designed for applications 
where ball bearing anti-friction quali- 
ties are desired in rotation, recipro- 
cation, oscillation or combinations 
thereof. The construction employs a 
helix to separate the balls and retain 
them, thus permitting the use of ap- 
proximately twice as many balls as 
the conventional sleeve type retainer. 
The bulletin also gives the operating 
capacities per row of balls for 100 
rpm, based on an average life of 3,000 
hours, and other pertinent engineer- 
ing data. Copy of bulletin No. 105 
will be sent on request. 

AA recent release by the National 
Carbon Company is a 20 page bulletin 
which describes and illustrates a wide 
variety of carbon, graphite and 
“Karbate” products manufactured 
by the company for use in the chemi- 
cal, metallurgical, mechanical, elec- 
trical and other industries. The 
products are presented in sequence 
as applying to each of these indus- 
tries and there are many charts and 
tables covering the physical and 
chemical properties, together with 
application and operational data on 
these products. Copies may be ob- 
tained from the company, 30 E. 42nd 


BUFFALO — Tuesday, March 13, 1945 


“Induction Heating — At War Today — At Peace 
Tomorrow,” by Dr. H. B. Osborn, Jr., The Ohio 
Crankshaft Company, Cleveland, Ohio. 


CLEVELAND — Monday, March 19, 1945 


YOUNGSTOWN — Tuesday, March 20, 1945 


“Modern Distribution Systems for Steel Mills,’’ by 
H. W. Poole, Application Engineer, General Elec- 
tric Company, Schenectady, New York. 


PHILADELPHIA — Saturday, March 3, 1945 
“Modern Electric Weld Tube Mills,’’ by John Lucas, 
President, The Yoder Company, Cleveland, Ohio. 


Street, New York (17), [New York. 


A Described in a new bulletin is a 
new Junior Phil-Dump car which 
has been added to the line of Phil- 
Dump haulage equipment by Phillips 
Mine and Mill Supply Company. A 
hand push model, the Junior Phil- 
Dump has a one-half cubic yard ca- 
pacity, and is available with solid 
rubber tires only. The overall dimen- 
sions of the car are 66 inches long, 
3814 inches high and 2414 inches wide. 

Copies of the bulletin may be se- 
cured by writing this publication, or 
direct to Phillips Mine and Mill Sup- 
ply Company, 2217 Jane Street, Pitts- 
burgh 3, Pennsylvania. 


A A new 12 page, four-color bulletin, 
No. ADG-2008, describing the Airco 
45 and 45M high speed machine gas 
cutting tips which control the expan- 
sion of cutting oxygen, has been pub- 
lished by Air Reduction. 

Cross-sectional drawings and photo- 
graphs clearly show how the especially 
designed orifices in these tips release 
a high velocity stream of oxygen to 
cut a narrower path or kerf than the 
standard cutting tips. Photographs 
show how the newer 45M tip is de- 
signed for heavier preheat making it 
particularly adaptableforcuttingrusty 
and scaly plate, bevel cutting, and cut- 
ting with hydrogen as a fuel gas. 


Other illustrations, including charts 
and tables, give valuable specifica- 
tions data for both the 45 and 45M 
tips. Copies of bulletin ADG-2008 
are available on request from Air 
Reduction Sales Company, 60 East 
42nd Street. New York 17, New York, 
or any local Airco office. 


A. |. S. E. DISTRICT SECTION MEETINGS 


PITTSBURGH — Monday, March 12, 1945 


“The Application of Electrolytic Tin Plate,’’ by 
Dr. K. W. Brighton, Research Division, American 
Can Company, Maywood, Illinois. 


“Factors in the Production of Electrolytic Tin Plate,’’ 
by A. H. Brisse, Development Metallurgist, Sheet 
and Tin Division, Carnegie-Illinois Steel Corpo- 
ration, Gary, Indiana. 


DETROIT — Tuesday, March 13, 1945 


“Effect of the Charge on Operating Conditions in 
the Basic Open Hearth.’ by H. F. Lesso, Control 
Metallurgist, Great Lakes Steel Corporation, 
Ecorse, Michigan. 
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1 ONLY ONE SINGLE LUBRICATION 
Airco LINE IS NECESSARY 


le gas 

xpan- . : 

: pub- No return lines are necessary on the Lincoln Centro- 
P Matic Lubricating System. All that is required is one 

Centro-Matic Injector for each bearing, each adjusted : 

yhoto- to deliver the exact amount of lubricant required. The : : 

injectors can be arranged singly, or in manifold and : :' BEARINGS 


cially connected by only a single line to a Centro-Matic 
elease Lubricant Pump. The pump can be either manually- 
en to operated or power-operated. Power-operated systems 
n the can be time-clock or push-button controlled. One j 
wore Centro-Matic System can be applied to a single machine MA CHINE 
Fapas or to a battery of machines and all bearings can be Hour 5 
is de- lubricated while machines are in operation. An example 
ing it of what can be accomplished—a Lincoln Centro-Matic 
wunty System now in use is lubricating 1000 bearings in 5 minutes. 
pay This system consists of 1000 injectors, one for each bearing, 
d cut- 3000 feet of pipe and tubing; and lubricant is dispensed 
from a single Centro-Matic Pump. 
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A General Electric Company an- 
nounces three new bulletins: GEA- 
+140 — Vibration-Measuring Equip- 
ment. This bulletin describes three 
instruments for measuring vibration, 
viving their range, accuracy, applica- 
tions and use. 

GEA-4246 — Electric Equipment 
for Are Furnaces. Described here are 
the furnace transformers, switchgear 
and electrode control manufactured 
by the company. 

GEA-4317 — High-voltage D-c 
Supply. This folder describes a unit 


type metal-enclosed d-c supply which 
can be designed for d-c voltages up to 
about 50,000. These units form a 
convenient source of high-voltage d-c 
power for testing electric equipment, 
precipitation, induction heating, radio 
and miscellaneous industrial and elec- 
tronic applications. 


A A folder just issued by the Youngs- 
town Welding and Engineering Com- 
pany, Youngstown, Ohio, describes 
a new steam jet for use in pickling 
tanks. The jet can be hooked on to 
existing piping without any special 





are made only by CROUSE-HINDS 


The Crouse-Hinds Company introduced the first cast electrical conduit 
fitting that was ever manufactured. Identified by the Crouse-Hinds trade 
name, CONDULET, this fitting was so well designed that it quickly revolu- 
tionized electrical conduit installation practice. Today, the complete CON- 
DULET line, greatly expanded and improved, is still the Standard of Qual- 
itv in the field of electrical conduit fittings. 


The WEDGENUT fastener, an 


Taper Tapped Threads, an im- 


exclusive Crouse-Hinds feature, 
is part of the cover. Screws 
can't fall out. No screw holes to 
locate. When tightened by the 
WEDGENUT fastener, the cover 
automatically seats itself, firmly 
contacting entire surface of 
cover opening. 


The Obround CONDULET 
was the original cast elec- 
trical conduit fitting. 
Today's improved CONDULETS 
have quality features not found 
in any other conduit fitting. 
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CONDULETS are made only by Crouse-Hinds and every@genuine 
CONDULET bears the Crouse-Hinds trade name, CONDULET. or the 


Crouse-Hinds trade-mark 
<> 


portant Crouse-Hinds feature. 
The threads on tapered conduit 
bear against every thread in 
the hub of a taper tapped 
CONDULET. This provides the 
most rigid joint, not affected by 
vibration. Assures permanent 
ground continuity. 


When a gasket is used, you 
have a thoroughly Weather- 
proof enclosure. 


Obround CONDULETS are a large and useful Series in the big 
CONDULET family. There are 49 different Obround Types listed in 
CONDULET Catalog No. 2500, Section 5. Sizes to fit %” to 6” conduit. 
Three styles of hubs: for thick wall threaded conduit; for thick wall 
threadless conduit; for thin wall threadless conduit (electrical metallic 
tubing). In addition to plain covers, a variety of wire hole, switch, and 
receptacle covers are available. 
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CROUSE-HINDS COMPANY 


Offices: Birmingham — Boston — Chicago 
Los Angeies — Milwaukee — Minneapolis 


SYRACUSE 1, N. Y.. U.S.A. 


- Cincinnati— Cleveland —- Dallas —- Denver — Detroit — Houston — Indianapolis—-Kansas_ City 
New York — Philadelphia — Pittsburgh 


San Francisco — 


Seattle-——St. Louis — Washington 


Resident Product Engineers: Albany — Atlanta—Charlotte—New Orleans 
CROUSE-HINDS COMPANY OF CANADA, LTD, Main Office and Plant: TORONTO, ONT. 


CONDULETS 


TRAFFIC SIGNALS 


AIRPORT LIGHTING 


FLOODLIGHTS 





arrangement. Steam issuing from the 
nozzle through a bell-shaped throat 
made of corrosion-resistant Monel 
metal sets up a rapid circulating 
action in the bath, insuring rapid 
pickling. Copies of this bulletin may 
be had upon request. 


A An unusually complete V-belt 
drive catalog, with all of the required 
information to make correct drive 
selections reduced to handy charts, 
tables and drawings, has just been 
released by the Allis-Chalmers Manu- 
facturing Company, Milwaukee 1, 
Wisconsin. 

Newest V-belt drive product cover- 
ed in this Texrope drive engineering 
summary is the company’s new 
“Magic-Grip” sheave, designed for 
fast, easy mounting and dismounting. 
A quick-picture story of the sheave 
and complete facts for applying are 
offered. 

Another section covers the Tex- 
rope “Econograph” method of drive 
selections, now widely used where 
drive designing is frequently neces- 
sary. The new catalog, B6051E, may 
be obtained from the Allis-Chalmers 
Manufacturing Company, Milwau- 
kee 1, Wisconsin. 


A The Ingersoll-Rand Company an- 
nounces the publication of a new 
24 page, two-color booklet entitled, 
“A Little Air Power Will Do Many 
a Big Job.” 

Mainly photographic in format 
with a minimum of text it is designed 
to be a useful addition to every shop 
man. It is a book that will be opened 
frequently for its “easy to get”’ ideas 
in the many illustrations. In fact, it is 
a virtual clearing house to enable 
production men to benefit from one 
another’s ideas and to show what is 
being done with small compressors or 
with a small amount of air from a 
shop air line. 

Copies of the booklet, catalog 1011, 
may be obtained by writing or phon- 
ing the company at 11 Broadway, 
New York 4, New York, or any of its 
service branches throughout _ the 
country. 


AA new bulletin. No. 902, describ- 
ing the Peabody type M gas burner 
and the combined gas and oil burner 
has been published by the Peabody 
Engineering Corporation, of 580 Fifth 
Avenue, New York 19. It describes 
and illustrates the mechanical and 
operating features of these burners, 
for natural or forced draft operation. 
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Easier rolling of plates and less frequent lubrication on a 
caster-bed application, in a large Chicago steel plant. was 
Casters in this bed made by PI r = ; 
Service Caster & Truck Division Obtained using Hyatt Roller Bearing equipped casters. 

of Domestic Industries, Inc. 


Albion, Michigan 


i 


This is one of many instances where Hyatt Roller 


Bearings have speeded up and simplified steel mill operation. 


Other applications are in tables, cranes, cars and mill 


motors. Let us help solve your bearing applications. 


HYATT BEARINGS DIVISION * GENERAL MOTORS CORPORATION 


HARRISON, NEW JERSEY « CHICAGO « DETROIT « PITTSBURGH ¢ OAKLAND, CALIFORNIA 
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shafts or similar work in machines 


Tn grinding ‘r0 


having live centers, the degree of accuracy possible to attain in the work 


is limited in advance by the accuracy of the center spindle bearings. Any 
attempt to hold to close limits only results in excessive grinding time 
vith ducing the desired react 


ualizing anil of extremely simple design. It consists 
> the main drive pulley, a driving bar swiveled 


FARREL ROLLING MILL 


MACHINERY 
Rolls 
Rolling Mills 
Rod Mill Tables and Manipu- 


For the full story, Y 
lating Equipment 
Universal Mill Spindles 


FARREL-BIRMINGHAM GOR 
Rod Coilers 
Gears 


Plants: Ansonia and Derby, Conn i. 
Gear Drives of any Capacity 
Mill Pinions 


Sales Offices: Ansonia, Buffalo, Ne . 
Pinion Stands 
Flexible Couplings 


Roll Grinding Machines 
Roll Calipers 


Lead Presses for Pipe or Rod 
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Dersouuck WYews 


Walter C. Titus, who has been associated with 
Allegheny-Ludlum Steel Corporation for the past 
twenty years in various capacities, most recently as 
director of safety and assistant personnel director, is 
retiring. Harry L. Myers, for many years manager of 
the West Leechburg plant, has been appointed assistant 
personnel director of the corporation with headquarters 
at Brackenridge, succeeding Mr. Titus. George C. 
Floyd, who has been assistant plant manager at West 
Leechburg since 1936, has been appointed plant man- 
ager. 


Everett C. Hite, has been appointed combustion 
and refractories engineer in the steel mill metallurgical 
department of The Timken Roller Bearing Company, 
Canton, Ohio. Mr. Hite, who has been an assistant 
engineer in the same department, was educated at 
Pleasantville (Ohio) high school and Ohio State Uni- 
versity, where he earned the degree of bachelor of 
ceramic engineering in 1935, then going to The Timken 
Company. 


John J. Yezbak has been appointed manager of 
public relations as well as the news bureau of The 
Timken Roller Bearing Company, Canton, Ohio. Mr. 
Yezbak, who has been head of the firm’s news 
bureau since joining the company in June, 1943, is a 
graduate of New York University. 

A former Pennsylvanian, Yezbak has been editor of 
The Barnesboro (Pennsylvania) Star, an advertising 
agency account executive with Belden Associates in 
Cleveland; and for several years prior to his association 
with Timken, operated his own advertising agency in 
Cleveland. 

The newly-created public relations department was 
organized to co-ordinate all public relations activities 
of the company. 


N. R. Johnson has been named factory manager 
for the Buffalo Forge Company, Buffalo, New York. 


G. C. FLOYD 
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Cc. O. KLEINSMITH 


Mr. Johnson has been connected with the company for 
28 years and for a number of years has been general 
purchasing agent. His outside contacts, as well as a 
thorough knowledge of the company’s products and 
manufacturing problems fit him particularly well for 
the new post. 


H. D. Hebard was, at the same time, made director 
of purchases for Buffalo Forge Company. Mr. Hebard 
has been with the company for 24 years, most of this 
time in sales work. For the past three years he has been 
assistant to Mr. Johnson in the purchasing department. 


George A. Fort has been appointed plant industrial 
engineer of the Gary works, Carnegie-Illinois Steel Cor- 
poration, and Milton L. Weislogel has been made an 
assistant plant industrial engineer. 


Mr. Fort had been assistant plant industrial engineer 
of Gary works since March 1948. He was first em- 
ployed at Carnegie-Illinois in 1936 on the staff of the 
chief industrial engineer in the Pittsburgh office and 
later advanced to assistant industrial engineer, Youngs- 
town district, prior to his transfer to Gary. 

Mr. Weislogel began his service with Carnegie-IIlinois 
in June 1936 and progressed through various positions 
until October, 1941, when he was appointed assistant to 
division superintendent, coke works and blast furnaces, 
industrial engineering, the position he held until his 
present appointment. 


C. O. Kleinsmith has been elected a vice president 
of National Carbon Company, Inc., a unit of Union 
Carbide and Carbon Corporation. Mr. Kleinsmith was 
formerly general sales manager for the company’s 
“Eveready” products. Prior to his appointment to that 
position, two years ago, he was sales manager for 
eastern United States. He joined the company in 1919. 


D. B. Joy has been appointed general sales manager 
for carbon products for National Carbon Company. 
































































THE ROWAN CONTROLLER CO., BALTIMORE, MD. 














Mr. Joy joined the company in 1923 after graduating 
from Massachusetts Institute of Technology. He was 
made director of the company’s process engineering 
laboratory at Fostoria, Ohio, ten years ago, and in 1941 
became assistant superintendent of the Fostoria factory. 
He was made product manager last year. 


Lester E. Lighton, manager of the development 
and design department of The Electric Storage Battery 
Company, Philadelphia, was recently elected vice- 
president in charge of engineering. Mr. Lighton brings 
to his new position a quarter century of experience in 
battery engineering and sales. His career with Exide 
started in 1920 on the sales staff of the company’s 
Detroit branch. Later, in 1925, he was promoted to 
manager of automotive manufacturers sales, with head- 
quarters in Philadelphia. In 1935 he was assigned to the 
department of development and design as assistant to 
the manager, and in 1940 became manager of that 
department. 


Willard M. Robinson, formerly open hearth super- 
intendent of Wickwire Spencer Steel Company, Buffalo, 
New York, has joined the sales organization of the 
Joseph Dixon Crucible Company, Jersey City, New 
Jersey as field representative in the Pittsburgh and 
Valley districts. 


Glen McDowell was recently appointed assistant 
to the vice-president of the Aetna-Standard Engineer- 
ing Company, Youngstown, Ohio. Mr. McDowell has 
been employed by Aetna-Standard since 1925, working 
in the engineering and estimating departments until 
1933, and since that time has been in their roll sales 
department. 


c. C. BRAY 


Charles C. Bray has been appointed assistant to the 
manager of the worm gear division of the De Laval 
Steam Turbine Company. Prior to accepting this pos'- 
tion, he served as a metallurgist for the special steel de 
partment of the Philadelphia office of Joseph T. Ryerson 
and Sons. Mr. Bray is not a newcomer to the De Lava! 
organization, having served for ten years as a wort! 
gear sales engineer in the Chicago office before leaving 
to join the Ryerson organization. 
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John Lucas, formerly vice-president and assistant 
yeneral manager of The Yoder Company, Cleveland, 
Ohio, was elected president and general manager of the 
company, succeeding Carl M. Yoder, one of the 
founders of the company, who died last month. Harvey 
O. Yoder, also one of the founders, remains as secre- 
tary-treasurer of the company. Frank Sargeant, for- 
merly assistant treasurer was elected assistant secretary 
and assistant treasurer. Mr. Lucas joined the Yoder 
Company in 1935 as general sales manager, having 
previously been with the Lewis Foundry and Machine 
Company of Pittsburgh. Previous to that he accumu- 
lated many years of experience as sales and productive 
executive with machinery building companies. 





JOHN LUCAS 


James H. Baldrey has been appointed superinten- 
dent of the melting department, Allegheny-Ludlum 
Steel Corporation, Watervliet, New York, succeeding 
T. F. McClester, who is retiring after twenty years in 
this position. Edward J. Doyle has been appointed 
superintendent of the hammer shop, replacing W. H. 
White, retiring after twenty-five years service in this 
position. 


Kenneth W. Huffine was elected vice-president of 
the Johns-Manville Products Corporation. 

Formerly manager of the Johns-Manville plant at 
Waukegan, Illinois, Mr. Huffine in his new capacity will 
be in charge of a new department at New York head- 
quarters created to consolidate engineering activities in 
the mining and manufacturing division to meet the 
production demands of wartime operations, and to ex- 
pand plant engineering programs in preparation for 
post-war production plans of the company. 


James C. Hartley has been appointed director of 
research of the Heppenstall companies, Pittsburgh, 
Bridgeport, and Detroit. The research laboratories are 
located at Heppenstall Company’s plant in Pittsburgh. 
Mr. Hartley has also been appointed chairman of the 
Heppenstall research committee. 

Prior to coming with Heppenstall, Mr. Hartley was 
chief metallurgist for Aluminum Forgings, inc., Erie, 
Pennsylvania, where he directed the. production of 
aluminum forgings and conducted research on the 
forging of magnesium. 
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MORGAN KNIGHT 


comes Ta sewe you, 


His adventures—amusing and 
interesting— make good reading. 
With a few appropriate words 
and pictures, MORGANITE is 
proud to revive these legends of 
the past. Each will be augment- 
ed with data and information of 
particular interest to engineers 
and designers. Watch for the 
MORGAN KNIGHT on these 
pages in subsequent issues. 
Morganite Brush Co., Inc., Long 
Island City 1, New York. 



















Orville R. Lyons has been appointed as preparation 
engineer in the northern coal mines of Republic Steel 
Corporation was announced today by J. L. Hamilton, 
manager of Republic’s northern coal mines. 

Mr. Lyons is a graduate of the University of North 
Dakota in mining engineering and geology and received 
a master’s degree in mining engineering at the Uni- 
versity of Alabama in 1940. He came to Republic from 
the Battelle Memorial Institute, Columbus, Ohio, and 
will make his residence in Clarksville, Pennsylvania. 


Kendall A. Redfield, assistant general sales man- 
ager and advertising manager of Rockbestos Products 
Corporation, New Haven, Connecticut, resigned to 
become president and general manager of Associated 
Seed Growers export division. Edward M. Heery, 
assistant advertising manager, advanced to advertis- 
ing manager. At the same time Robert B. Lattin, 
former factory manager, assumed the newly-created 
post of technical director and Stephen S. Nichols, 
former assistant factory manager, advanced to factory 
superintendent. 


Leonard S. Poffinbarger has been named field 
representative for the Trumbull Electric Manufacturing 
Company in the Chicago district. Mr. Poffinbarger has 
had a lot of experience in the electriacl field as a city 
electrical inspector and as a construction and designing 
engineer. 


Arden LeFevre, has been appointed a vice-president 
and director of engineering for Stewart-Warner Corpo- 
ration in charge of Alemite, instruments and radio, 
filling the vacancy left by the recent death of Frank 
Johnston. Mr. LeFevre joined Stewart-Warner in 
1925 as a designer. In his nearly 20 years with the 
company he has been secretary of the engineering de- 
partment, assistant chief engineer, chief engineer for 
the alemite, automotive instrument, and accessory 
divisions, Indianapolis plant manager, and sales man- 
ager of standardized sales. In research and development 
work he has made notable contributions. 


George W. Oehlsen, Jr., named assistant director 
of engineering, joined Stewart-Warner Corporation in 
1925 as a designer, shortly after leaving school. His work 
has been devoted chiefly to radio development. He has 
served as assistant chief engineer of the radio division 
for a number of years. In his new capacity he will act as 
executive assistant to LeFevre, supervising engineering 
staffs. 


Fred R. Cross has been made advertising manager 
of Stewart-Warner Corporation. Mr. Cross started in 
the advertising department of Bassick Manufacturing 
Company (now a Stewart-Warner subsidiary). In 1925 
he was appointed Alemite advertising manager. In 1933, 
when Bassick merged with Stewart-Warner, Cross was 
appointed general advertising manager of the parent 





& EXCEL in all 


Steel Mill services 


“Resilient Alignment” L-R Couplings are particularly designed for the accuracy, 
responsiveness, durability and dependability required for correction of misalign- 
ment, take-up of shock and vibration in steel mills. Resilient free-floating load 
cushions (various materials fitted to service) suspended between rugged jaws 
adjust instantly to every emergency. Cushions always in sight for inspection. No 
lubrication required. NO SHUT-DOWNS FOR CHANGING. New standard of 
quiet performance. 


Wire or write for Complete Catalog, with Quick-Finding Selector 


Charts. 
Should be in every engineer’s file. Couplings to 2500 hp. Special couplings engi- 
neered. 


Operating Assembly 
LR TYPE HKQ 
Flexible Floating 

Shaft Coupling 


Applicable to either horizontal 

or vertical drives. Eliminates 

whipping of shaft ends at any 

speed. Quick disassembly without disturbance. Prevents chattering. Either coup- 
ling body may be used on a V-belt sheave. Bores 114” to 8!4”. 7, to 800 h.p. at 
100 r.p.m. For various distances. Pat. and Pats. Pend. 


LOVEJOY FLEXIBLE COUPLING CO. 


5016 W. LAKE ST. CHICAGO 44, ILL. 


LR Type H 


Heavy Duty. Electric steel castings or steel forgings. 
Greater number of jaws. 4.60 to 806 hp. at 100 r.p.m. Bores 
144 to 914”. Pat. and Pats. Pend. 


LR Type HQ 


Heavy Duty. Either half can be independently rotated for 
— engines. 3.91 to 744 hp. at 100 r.p.m. Pats.and Pat. 
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[t's as SIMPLE AS THIS! 


You recognize this drawing as a conventional D.C. 
Reversing Plugging Mill Controller Wiring Diagram, 
using separate Relays for Accelerating Timing. 





‘The rating Coils, Electrical Interlocks, and 
e Wiring required by the Relays. 


a \A 





A D.C. Reversing Plugging Mill Controller Wiring 
Diagram using Clark Bulletin 7400 Vari-Time 
Contactors, thus giving you an adjustable definite 
time Acceleration, and still eliminating the need for 
Accelerating Relay Coils, Interlocks, and Wiring. 


4 \y & 











Bulletin 7400 


Type RT Vari-Time Contactor 











The “3C” Bulletin 7400 Vari-Time 
Contactor gives you adjustable, 
definite Time Acceleration with- 
out Accelerating Relay Coils, 
Interlocks, and Excess Wiring. 


The Vari-Time Element never 
needs maintenance nor repairs. 
There are no separate Time Re- 
lays to maintain. There is less 
Panel Wiring. Fewer of all repair 
parts are needed, because wear- 
ing parts for Main and Acceler- 
ating Contactors are duplicates. 


Ask for fully descriptive Bulletin 7400. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO ° CONTINUE TO ROLL WITH CLARK CONTROL 
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properly tempered 
and ground to 
suit your most 3} 
exacting needs. , 








Shear Blades 
and 
Circular Slitters } 
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Shock Hot 












Resisting Work 
Tufcut 

Super Laid 

Alloy High Speed 


The Wapakoneta Machine Company 


Incorporated 1891 
Wapakoneta, Ohio 





company, holding this position until 1989 when he was 
made Alemite retail sales manager. Early in 1943, Cross 
joined Aro Equipment Corporation. It is from this con- 
nection that he rejoins Stewart-Warner Corporation, 
as advertising manager. 









Roy P. Tooke has been appointed assistant chicf 
engineer of the general engineering division of The 
American Rolling Mill Company. Mr. Tooke first be- 
came associated with the Armco organization in 1924 
as a draftsman at the Ashland, Kentucky plant. In 1931 
he was appointed works engineer of that plant and was 
later made works engineer of the company’s Butler, 
Pennsylvania plant. 

In 1942, Mr. Tooke was placed in charge of the engi- 
neering work in connection with construction of the 
Mexican steel plant which the Armco International 
Corporation was constructing in association with Mex- 
ican interests at Monclova, Mexico. 


Obituaries 


C. W. Heppenstall, chairman of the board of Hep- 
penstall Company and a long-time leader in the nation’s 
steel industry, died January 15 in Pittsburgh, Pennsy]- 
vania. 

For nearly fifty-two years, Mr. Heppenstall was 
associated with the company which bears his name, and 
was chiefly responsible for its growth. Starting with the 
concern as office boy, and later a worker in the plant, 
he had been since 1898 successively superintendent, 
general manager, president and board chairman. 

Known for many years as an eminent figure in the 
steel forgings industry, Mr. Heppenstall was widely 
credited with successful pioneering in the development 
of equipment and processes now generally adopted 
within this industry. 

Born in Philadelphia on June 12, 1872, the son of Sam 
and Alice Talbot Heppenstall, he was a member of the 
fourth successive generation of his family in the iron 
and steel industries of England and the United States. 


















































Charles Edward Brown, executive vice president 
of The Okonite Company died in Chicago, Illinois on 
January 13. He was well known throughout the rail- 
road, electric utility, industrial and wholesaling fields. 

Born in Philadelphia, Pennsylvania, on July 15, 1866, 
Mr. Brown started his long business career in Chicago, 
with Marshall, Field and Company in 1884. Five years 
later he became associated with the McKinlock Brothers 
as vice president and part owner of the Central Electric 
Company, one of the earliest and largest of the electrical 
wholesale organizations in the United States. His ex- 
perience there as a distributor of Okonite wires, cables 
and tapes led to his joining The Okonite Company in 
1925 as executive vice president in charge of all sales 
through the middle west. He had been an Okonite 
director since 1919 and continued in this capacity until 
his death. During the same period, he was also a vice- 
president and director of The Okonite-Callender Cable 
Company, Inc. 

In 1943, at their annual meeting the National Elec- 
trical Manufacturers Association presented Mr. Brown 
with a citation and fifty-year certificate because of his 
long and untiring service as a pioneer in the electrical 
industry. 
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For Those Hot-Spot Installations 
engi- 1 ik 
t the You’d Like to Forget 
ional 
Mex- 
Hep- 
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ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
- (National Electrical Code, Type AVA) 
ras : . " 
This cable and Rockbestos A.V.C. Motor Lead Cable 
» ant have a maximum operating temperature rating of 110°C, 
h the (230°F.) and this permanently insulated construction: 
lant. 1. A tough rugged asbestos braid, resistant to heat, ROCKBESTOS A.V.C. 600 VOLT wer — 1 
Same. moisture. oil grease or corrosive fumes In one to 19 conductors, Standard stranding A WG No.12- 1 /No. 
dent : —e “i ° . 25 and No. 9—19/No, 22, Other sizes and strandings furnished. 
2. Outer felted asbestos wall, impregnated with 2 Designed for use under conditions too severe for 
heat, flame, and moisture resistant compounds, control cables with other types of insulation which 
| the serves as an effectiv barrier against high am- deteriorate rapidly when exposed to high tempera- 
idelv bient temperatures and flame. tures. Operates without failure under the attack of 
nent 3. Lubricated varnished cambric for high di- heat, oil, grease or is tae a and wand be 
ted electric strength and added moisture resis- 3 installed in conduit as it has ample moisture resist- 
prec tance, protected from heat and flame by two ance. 
felted asbestos walls. 
Sam 4. Felted asbestos insulation, also impreg- 
f the nated with heat, flame and moisture re- 4 
the we 
‘ sisting compounds, withstands conductor- 
Iron heating overloads and won’t dry out, 
ates. bake brittle, flow or burn. THERMOSTAT CONTROL WIRE — TABLE TC 
‘ Sizes No. 14, 16 and 18 AWG in two to six conductors with 12%, 
5. The conductor is perfectly and 26 or 31 mil wall of felted asbestos insulation and cadmium plated 
dent permanently centered in helically ap- steel armor. 
s on plied insulation. A multi-conductor control wire for low voltage 
rail- Guo of 108 different eines and calla intercommunicating, signal and temperature control 
1 adie yates bes systems. Its life time insulation and rugged steel 
developed for severe operating con- * oe eral 
elds. ditions by Rockbestos armor will give you troubleproof circuits. 
866, 
WON'T bake brittle, bloom, burn or rot. 
ago, RESISTS moisture, oil, grease and fumes. 
‘ears 
hers The way to wipe out wire-worries is to install Rock- bloom, flow, swell or rot under exposure to severe 
oe bestos A.V.C. in all those hot-spots that are likely heat and vibration. 
rica . os . ; _ - . ° . 
Fiat to cause trouble... soaking pits, forging presses, Rockbestos A.V.C. is available in many standard 
bles steam tunnels, lehrs, kilns, furnaces, boiler rooms, constructions for service requirements ranging from 
v in etc. With Rockbestos A.\ -C. circuits you can 600 to 5000 volts. When ordering or inquiring, please 
sales depend on trouble-free vee your after year, thus furnish CMP allotment symbol and certification. 
nite caving the time and money required by frequent For complete information and samples, write near- 
intil rewiring jobs. est branch office or: 
nic ~~ Fa 4 : ae ° ° 
nics Rockbestos A.V.C. has a permanent Rockbestos Products Corporation, 977 Nicoll Street 
able impregnated asbestos insulation which ee New Haven 4, Connecticut 
stands up in operating temperatures 4 
slec- up to 230° F. without baking or crack- 4 i BE i 
his ing. It resists heat, flame, oil, grease, ” sw 
; ‘1 moisture and corrosive fumes... won’t P ‘ 
rica The Wire with Permanent Insulation 
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%& BUY MORE WAR BONDS 





NEW YORK, BUFFALO, CLEVELAND, CHICAGO, SEATTLE, ST. LOUIS, 
LOS ANGELES, SAN FRANCISCO, PITTSBURGH, PORTLAND, ORB. 




















GOOD BEARINGS 


ARE BASIC IN GOOD DESIGN 


You won’t get far in postwar competition 
without good bearings. And for any machine, a 
good bearing means simply that type which 


No Oblique Resultants .. . 


. . Rollway’s Right-Angle Loading splits compound loads 
handles the load most efficiently and economi- into their two components of pure radial and pure thrust. 


cally with the least maintenance cost and worry. Each component is carried at right angles to the roller 
axis on separate bearing assemblies. No oblique loads 


That’s where Rollway’s Right-Angle Loading ond resultants, no thermal float or uncalculated thrust can 


shines. It reduces load magnitudes and simplifies impose secondary pressures on any Relway Bearing. Thet 
means a bearing of given dimension will last longer, or 


stresses. There’s no piling of thrust loads on carry heavier loads, or run at higher shaft speeds, or give 
° ° . P any proportional combination of all three. Send us your 
radial bearings or radial loads on thrust bearings. drawings for free analysis. Without cost or obligation, 


Shut-downs for bearing service and replacement we'll tell you how to get more service from your bearing 
dollars. 


fi . 
are few and far between ROLLWAY BEARING COMPANY, INC. 
Syracuse 2, N. Y. 


RELLWAS CYLINDRICAL ROLLER BEARINGS 


¢ Youngstown « Cleveland « Detroit * Chicago ¢ St. Paul « Houston © Tulsa « Los Angeles 
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e ELECTRIC 
eSTEAM 

° OIL 

° GAS 

e BELT 


THERE’S ALWAYS ONE BEST DRIVE 


FOR YOUR COMPRESSOR 


Perhaps it’s a direct-connected electric-motor which best fits in 
your over-all power layout ...a synchronous motor improves 
the power factor. 

Or it may be steam, especially when the exhaust can be profit- 
ably used in process work or heating. 

Then there are conditions best met by direct-connected oil- or 
gas-engine drive. In other cases, belt drive may be the correct 
solution. 

But there is always one best choice, and there is no need to 
guess the answer. Ingersoll-Rand can furnish you compressors with 
any type of drive, and I-R engineers will be glad to study the 
problem with you, helping you select the compressor which best 
suits your conditions. 


Ingersoll-Rand 


It BROADWAY, NEW YORK 4, N. Y. 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUES 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 
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It happens right along in a Pennsylvania steel plant, where Hagan 
Automatic Combustion Control is used on soaking pits. 

Large amounts of fuel are needed to bring the cold ingots up to 
temperature. After they have been heated a very small percentage of 
the maximum amount holds the pit temperature at the correct level. 
When fuel demand drops down around 8%, the flow meter registers 





zero—but hour in and hour out Hagan Control continues to supply 


the right amount of fuel to maintain the right temperature. 
Only one thing makes this possible—the high sensitivity and accuracy 


of the Hagan Control System. 


HAGAN CORPORATION - HAGAN BUILDING - PITTSBURGH 30, PA. 


CALGON The pionees. <a aud tll the beater 


S a. Uiitémaiéc COMBUSTION CONTROL 
MD 
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stctive 


‘ ‘ *. ‘ , 
C. F. ANDERSON 
tssistant Works Manager 
Page-Hersey Tubes, Ltd. 
Welland, Ontario, Canada 


y ~ 7 a! 
F. K. BARNES 
Works Manager 
Stewarts and Lloyds, Ltd. ae 
Newport, Monmouthshire, Great Britain 


F. Bruce BEVELHEIMER 
Fuel Engineer 
Algoma Steel Corporation, Ltd. 
Sault Ste. Marie, Ontario, Canada 


B. C. BLAKE 


General Superintendent 
Connors Steel Company 
Birmingham, Alabama 


‘ 

JosEPpH E. Bopon 
Electrical Engineer and Squad Leader 
Carnegie-IIlinois Steel Corporation 
Gary, Indiana 


DANIEL J. BOLLIG 
Foreman 
Rotary Electric Steel Company 
Detroit, Michigan 


H. J. BowLeEs 


Assistant Superintendent, Service Division 
Bethlehem Steel Company 
Bethlehem, Pennsylvania 


Roy L. Bricut 
Master Mechanic Hot Mills 
Wickwire Spencer Stee] Company 
Buffalo, New York 


‘ ‘ o ‘ 
Cuar.es J. F. BurcH 
Design Engineer - 
Carnegie-Illinois Steel Corporation 

Duquesne, Pennsylvania 


’ 
ANTHONY J. CANINO 
Construction and Maintenance Foreman 
Carnegie-Illinois Steel Corporation 
Sheet and Tin Mills 
Gary, Indiana 


H. L. CHAMBERLAIN 


Metallurgical Engineer 
Tube Investments, Ltd. 
Birmingham, England 


A. Lee CHRISTENSEN 


Water Engineer — Fuel and Power Department 


Geneva Steel Company 
Salt Lake City, Utah 


F/o S. G. CoapE 
Duwerieff House 
Ashgill, Larkhall 


Lanarkshire, Scotland 


’ 
DonaLp C. COLEMAN 
Technician By-Product Coke Plant 
: ampanhia Siderurgica Nacional 
Volta Redonda, Rio, Brazil, 5. A. 


JoHn OrtH Cook 
Chief Real Estate Engineer 
Carnegie-Ilinois Steel Corporation 
Pittsburgh, Pennsy!vania 


ARTHUR Cross 
Blast Furnace Department 
Brazilian Steel Company 
Volta Redonda, Brazil 


Ray J. DANAHY 
Industrial Engineer 
Republic Steel Corporation 
Buffalo, New York 


C. G. Davis 


Chief Electrician 
Vanadium Corporation of America 


Niagara Falls, New York 


J. K. Dickie 
Coke Oven Manager 
Colvilles, Ltd., Clyde Lron Works 
Glasgow, Scotland 


WiLuiaAmM G. DoyLe 


Assistant General Foreman 
Carnegie-Illinois Steel Corporation 
Gary, Indiana 


WERNER A. DUERKOP 


Electrical Construction and Maintenance 


Florence Pipe Foundry and Machine Company 


Florence, New Jersey 


E rYLY Ay , 

'DWIN L. EGLAND 
Superintendent Steel Cleaning Department 
Great Lakes Steel Corporation 
Ecorse, Detroit, Michigan 


N rol YI J Ty _ 
CHARLES L. EICHENBERG 
Experimental Engineer 
Bethlehem Steel Company 
Bethlehem, Pennsylvania 


x ‘ x 

E. F. ENTwIs_e 
General Manager 
Bethlehem Steel Company 
Lackawanna, New York 


7 
_— 


ee 

P. ERICKSON 

Division Foreman 

Carnegie-Illinois Steel Corporation 
Sheet and Tin Mills 

Gary, Indiana 


_ nr Y or = 
ALBERT J. GESEL 
Chief Engineer 
Republic Steel Corporation 
Buffalo, New York 


WiiuiaAM F. GILBERTSON 
Assistant General Manager 
Baldwins, Ltd. 


South Wales Branch, Swansea, Great Britain 


JAMES GILLESPIE 


Works Manager 
Colvilles, Ltd. 
Motherwell, Scotland 


XN ‘ > 
E. GLock 
Metallurgical Chemist 
Crown Cork and Seal Co., Inc. 
Baltimore, Maryland 


‘ 

H. R. GRAVENSTRETER 
Superintendent of Maintenance 
Carnegie-Illinois Steel Corporation 
Youngstown, Ohio 


ANDREW N. HAMILTON 
Works Manager Technical Director 
Stewarts and Lloyds of Australia 
Newcastle, N.S. W., Australia 


RoLanp Hess 
Electrical Engineer 
American Rolling Mill Company 
Middletown, Ohio 


JOHN H. JENKNER 


Master Mechanic 
Vanadium Corporation of America 
Niagara Falls, _ fork 


ALBERT E. JENNINGS 


Assistant Superintendent 

Labor and Construétion Department 
Bethlehem Steel Company 
Bethlehem, Pennsylvania 





D. Joycr 


Blast Furnace Manager 


Millom and Askam Hematite Iron Co., Ltd. 


Millom, Cumberland, England 


Tuap A. Kay 


Assistant Plant Engineer 
Caiser C ompany, Ine 
Fontana, California 


Ira E. Kine 


Roll Designer 
Rotary Electric Steel Company 
Detroit, Michigan 


R. A. LAMBERT 


Combustion Engineer 
Jones and Laughlin Steel Corporation 
Pittsburgh, Pennsylvania 


Harry Leitu 
Assistant Electrical Foreman 
Inland Stee! Company 
East Chicago, ow med 


B. D. McKELLARD 


Industrial Engineer 
aiser Company, Inc 
Fontana, California 


Harry MALLINSON 
Training Assistant Maintenance Division 
Carnegie-IIlinois Steel C orporation 
Gary, Indiana 


Hi. Matrcuettr 
Cold Strip General Finishing Foreman 
Wheeling Steel Corporation 
Steubenville, Ohio 


Dr. GopFREDO MORAES DE 


MENEZES 

President 

Armco Industrial and Commercial 
Rio de Janeiro, Brazil, South America 


JoE MILLER 
Electrical Foreman 
Blast Furnace — Coke Plant 
Republic Steel Corporation 
Chicago, Ilinois 


D. K. MitrcHeELL 


Design Draftsman 
Carnegie-Illinois Steel Corporation 
xary, Indiana 


Wituiam M. Murray 


Assistant Chief Engineer 
Republic Steel Corporation 


Buffalo, New York 


GEORGE H. NorpstroM 


Engineer 
Carnegie-Illinois Steel Corporation 
Munhall, Pennsylvania 


CHARLES A. PATTERSON 
Electrical Draftsman 
Carnegie-Illinois Stee! Corporation 
Gary, Indiana 


LIONEL REx PEARSON 
Assistant Maintenance Superintendent 
Richard Thomas and Company, Ltd. 


Ebbw. Vale, Monmouthshire, Great Britain 


W. H. PorETKER 


Inter Plant Power Dispatcher 
Carnegie-Illinois Steel Corporation 
Chicago, Illinois 


> ~ N r sy 
Puiuip 8. SAVAGE 
Vice President and General Minis 
Donner-Hanna Coke Corporation 


Buffalo, New York 


ew Members 
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SAND !! 


Valuable material—Sand. On the hard 










Ltd. 
pull or the quick stop there’s nothing | 


better for the job. 


BUT 


When sand and mill scale get in sew- 














ers, it’s just bad news. The pile of scale 
and dirt at left was taken from only 


75’ of 36” sewer. 





LET PITTSBURGH PIPE CLEANER 
~| COMPANY CLEAN YOUR SEWERS! 


Why waste precious hours doing a job that requires a specialist with special tools? 











Buckets for removing dirt, and slitters for Gasoline powered winches guarantee a 
breaking up hard scale. steady, fast pull in removing dirt. 
Lain 
433 Melwood Street Pittsburgh 13, Penna. 
PHILADELPHIA . NEW YORK - BALTIMORE - WASHINGTON - CHICAGO - ST. LOUIS - DETROIT 
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The 
Fastest Method 


of loading or unloading and han- 
dling bundles of iron or steel 
sheets, by the use of Ohio Electric 
Lifting Magnet, is shown above. 


One man can do the job in 1/3 the 
time and notonesheetisdamaged. 


You can save 6 cents per ton, 
handling cost, by this means. 


Can you afford to pass up this 
opportunity to save time and 
money? 


ask 


THE OHIO 
ELECTRIC MFec. Co. 


5907 BELLFORD AVENUE 
CLEVELAND 4, OHIO 














"Turn Off’’ the 


Oil Shower 
(From Crane Motors 


Constant oil leakage from over- 
head crane motors results in high 
oil and application cost. Bearings 
must be filled frequently to in- 
sure protection from failure. 


Drippage causes other heavy 
losses. Tracks and pillars must be 
cleaned to lessen fire hazard. 
Stock cleaning costs are increased 
when oil deposits must be re- 


moved. 


_ NON-FLUID OIL stops such 
losses. Saves money because it 
does not drip or leak. You get 
clean lubrication and clean steel 


at lower cost. 


Used successfully in leading 
iron and steel mills. Send for 


instructive bulletins. 


New York & New Jersey Lubricant Co. 


‘Main Office: 292 Madison Ave., New York 17,N. Y. 


WAREHOUSES: 


Chicago, I!11. Atlanta, Ga. 
St. Louis, Mo. Detroit, Mich. 
Providence, R. !. Charlotte, N.C. Greenville, S. C. 


Tan REGISTERED 


Better Lubrication af Less Cost per Month 
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Here (2 ASKANIA’S -Fuswmer 













0025" w.C. 


.0025" WC. .0025" W.C. 





ASKANIA 
CONTROL 











At a glance, the chart above reveals what 
Askania Control has brought to the modern 
operators in the Steel Field . . . and why man- 
yal control at its best can no longer compete 
with Automatic Control. 

Whatever your modernization plans may be, 





ASK ANIA CONTROL 


r 


SHIFTING OF 
ZERO ZONE 
02" PR. VARIATION 
HANO CONTROL 





make sure that you investigate Askania’s ability 
to give you modern efficiency from your present 
equipment. Our bulletin 122 on the subject of 
heating furnace control is a splendid way to 
acquaint yourself with one of the many phases 
of Askania Automatic Control. Write for it today. 










ASKANIA REGULATOR CO. 


1605 S$. MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 








































These furnaces have many outstanding 
features which have made them preferred 
by mills engaged in the production of 
wire, rod coils, coil strip and sheet steel, 
for every-day normalizing, annealing and 
spheroidizing operations. 

They are simple to control and operate, 
give more uniform heating, and can 
operate at higher temperatures. P.LE. 
Furnaces, moreover, because of patented 
Radi-Flecto Burners, heat faster and cool 
faster, with increased life of inner cover 
and decreased fuel and maintenance costs. 





— ee eo Ask for full information on 
} ‘ P.I. E. Annealing Cover Fur- 
naces! Also on Burner Equip- 
ment for converting existing 
tube type Furnaces. 







PENNSYLVANIA INDUSTRIAL ENGINEERS 


For full information on AMCO Recuperative Pit FULTON BUILDING 
i i‘ > lub , 


Furnaces, Open Hearth Furnaces and Large 
Recuperative Rotating Hearth Furnaces, 
write to AMSLER-MORTON DIVISION of Union Mining Company, Fulton Building, Pittsburgh 22, Pennsylvania. 


PITTSBURGH 22 


PENNA 
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meuretreaker Pylets 









mS Pyle-National safety switches have the substantial 
construction needed to withstand severe operating 
conditions. The case and cover are heavy-section 
galvanized cast iron; operating parts are of heavy 
cast metal, and are designed for quick make and 
break action. Contacts are mounted on heavy slate. 
The operating shaft has bronze bearings. The case is 
fully protected, with both cover and hub plates 
equipped with weatherproof gaskets. The operating 
lever extends through the case in a rustproof bear- 
ing, and the cover is held closed by rustproof wing 
nuts and bolts. These features assure dependable 
service and long life even under severe operating 
conditions. 

















Circuit breaker Pylets are of similar heavy duty 
construction, and are available with or without in- 
terlocking receptacle for 
QuelArc plugs. 

Write for Pylet general Cata- 
log 1100 with complete listings. 









THE PYLE-NATIONAL COMPANY 
1334-58 North Kostner Avenue 
Chicago 51, Illinois 


Offices: New York, Baltimore, Pittsburgh, 
St. Louis, St. Paul, San Francisco 












CONDUIT FITTINGS * FLOODLIGHT PROJECTO!S 






LOCOMOTIVE ELECTRICAL EQUIPMENT 
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NATURE 


...EXTRA GREASE CAPACITY FOR PROTECTION 


But — among “Self-Protected” and ‘Sealed bear- 
ings it’s the NORMA-HOFFMANN “CARTRIDGE” BALL 
BEARING that provides that extra—more than double 





— grease capacity so vital to long life, low main- 
tenance and minimum attention. 


There are many other distinctive — and equally 
valuable — features, in the “CARTRIDGE” Bearing. 


@ 
Wrute for full details to our nearest office. 


Or,—better yet—ask them to send one of our 
engineers to discuss your bearing problem—in 
strict confidence, of course. 


NORMA-HOFFMANN BEARINGS CORPIN. s:,nroro, conn. Founded 191 


Field Offices : NEW YORK + CHICAGO « CLEVELAND + CINCINNATI + PITTSBURGH + DETROIT + LOS ANGELES - SAN FRANCISCO + SEATTLE, WASH 
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Put SPFEDAIRE into 
your Picture for 1945 


ICTURE the new Cleveland Speedaire Worm Gear Units 

on your equipment, and you picture new low costs for 
transmitting your power. Because Speedaire creates an en- 
tirely new standard of worm gear performance—and gives 
you more horsepower for your dollar. 


Make your conversion effective, by applying Speedaire on 
all of the equipment you purchase next year. Speedaire is as 
modern as the newest machine you will install—as trust- 
worthy as everything Cleveland has built for you since 1912. 


We'll gladly send literature—or a District Representative. 
The Cleveland Worm & Gear Company, 3278 East 80th 
Street, Cleveland 4, Ohio. 





Affiliate:—The Farval Corporation, Centrailzed Systems of Lubrication 
In Canada: PEACOCK BROTHERS LIMITED 


SPEEDAIRE 


FAN COOLED 














SPEEDAIRE 
Pointers for your 


Design Engineer: — 


1—Speedaire—the new Fan-Cooled 
Worm Gear Reduction Unit—contin- 
ually removes heat by means of a high- 
velocity air stream scouring the sur- 
faces of the oil reservoir. 


2—Because Speedaire stays cool, it 
delivers up to twice the capacity of 
standard worm units of equal frame 
size, at usual motor speeds. 


3—Speedaire can be installed eco- 
nomically on many applications where 
other types have been used heretofore 
—giving you the advantages of a com- 
pact right-angle Drive. 


4—Furnished in 6 standard sizes— 
from 3 to 95 H.P. 


5—Speedaire incorporates design and 
construction fundamentals inherent 
in all Cleveland Worm Gear Units for 
more than 30 years. 





SAFETY... 


FOR MEN 
AND MACHINES 
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MITAMP, control, for use with squirrel-cage, syn- 

chronous, and wound-rotor motors, has an inter- 

rupting capacity more than adequate for installation on 
most industrial power circuits. 


Plant Equipment Protection—The Type EJ-2 fuses in 
this control give your electric equipment the fast, 
positive, short-circuit protection so necessary for safe 
operation.on high voltages. They operate in a split cycle. 
When a*short occurs, they cut off the rise in current in 
less than a quarter cycle, and clear it in less than a half 
cycle—long before the short-circuit current has had time 
to harm the contactors or motor. 


Personnel Protection—Totally metal-enclosed control- 
lers give protection to operating personnel. High-voltage 
circuits. are completely segregated. All high-voltage 
equipment is mounted in the upper and rear compart- 
ments, and all low-voltage equipment is mounted:in the 
front compartment. 
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—and contactors good for years of constant, repetitive 
service. The full short never passes through the con- 
tactors. Therefore, the contactors, which are air-break, 
are designed to meet the most severe requirements of 
high-voltage motor-control service. Mechanical life of 
several million operations, and contact-tip life many 
times the life of comparable oil-immersed tips, make these 
ait-break contactors the logical answer for any severe 
duty—in steel mills, rubber mills, etc. 


Buy all the BONDS you can 
—and keep all you buy 


YOU’LL WANT TO KNOW 


all about this motor control. How a group 
of these starters can be fitted together to 
give you a neat, compact control panel 
Our local sales engineers will be glad to 
help you select a control to fit your appli- 
cation. General Electric Co., Schenectady 
5,N.Y. 
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